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PREPARATIOW OP THIS DOCUMENT 



The Source Book evolveJ from two earlier CI'^'A publications: 
"The Inland Waters of Africa" ( 1972), and "The Inland T'lsherles 
of Africa" ( 1979), both by Or. R.L. Welcomme. Dr. Garry 
Bernacsek, In the capacity of a consultant to FAO during the 
early I930's, fused the two original publications, checked water 
bodies against largn-scale maps, added tables on national catch 
and country characteristics from the FAO Yearbook of Fishery 
Statistics and generated potential yield estimates based on 
models similar to those developed by Henderson and Welcomme 
(1974). The Source Book reached a first draft stage In 1987. 

In 1989 Mr. I-P. Vanden Bossche was hired as an FAO 
consultant to verify, edit, correct and update the earlier work, 
expand the coverage by combing the literature for Information on 
new water bodies, add key references and maps of Individual water 
bodies and countries and to compile a bibliography. This was 
completed in raid-1990. 

Financing has come from a variety of sources. Much of the 
earlier work on SIFRA was funded by the Regular Programmi; of the 
FAO Inland Water Resources and Aquaculture Service. The 
Fisheries Policy and Planning Service also contributed. The bulk 
of the financing for the recent consultant work on updating and 
expanding, as well -is printing and distribution, came from an 
FAO/Netherlands Regional Trust Fund Project, GCP/RAF/257/NET. 
The European Economic Community, through its activity "Ecology In 
Developing Countries", generously paid the costs of professional 
document preparation for the Source Book. 

FAO welcomes comments on this publication. Any updates, 
corrections and additions also would be most sincerely 
appreciated. Correspondence should be directed to the Chief, 
inland Water Resources and Aquaculture Service, FAO Fisheries 
Department, Rome, 00100 Italy. 
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ABSTRACT 

The Source Book for Che Inland Fishery Resources of Africa 
(SIFRA) is a conpendiua, water body-by-wacer body, 
coantry-bjr-country* of Infomation on Inland flaherlea and 
relatad topics. 

The overall objective la to pronote inland fisheries 

nanagement and developnenc by providing comprehensive information 
on Africa's inland fisheries in a uniforn fomac, readily 
accessible to planners, policy makers and fishery workers. 

The Source Book, presented in three books, is subdivided 
into 53 country and associated island files. The countries in 
Book 1 are: Angola, Botswana, Burundi, Central African Republic, 
CoDoros, Congo, Kenya, Lesotho, Madagascar, Malawi, Mauritius, 
Mozanblque, Namibia, Reunion, Rwanda, Seychelles, Swaziland, 
Tansanla, Uganda, Zaire, Zambia, and Zlababwe. 

Each country file Is subdivided Into seven sections: 
Geography and Climate, Hydrography, Fishery Production, 
Potential, State of the Fishery, Key Bibliography, Water Bodies 
Directory and Bibliography. 

Under the Water Bodies Directory in each country file the 
water bodies are presented In alphabetical order under four basic 
categories: Lakea; Rivera, Floodplalns and Swanps; Reservoirs; 
and Coastal Lagoons. 

Inland water bodies are also divided into national waters, 
if they are located within one country, and international waters 
(indicated under the water body naae in all country files), if 
they are located in two or aore coantriss. 
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lilTOQDUCTIOM 
Sim BOOK 1 

1. Purpoaa and iuatlflcatlon 

Th« Source Book for the Inland Flaherj Itesoureee of Africa (SIFRA) le a 
compendium, water body-by -water body, country-by-countTyt of infotiuition on 
physical characteristics, limnology and flaherlea. 

The overall objective is to promote inland fisheries management and 
development by providing comprehenelve Information on Africa's inland fisheries 
and tlmhmvj potential. In a uxkifoxm format « readily accaaalbla to planners » 
polley makara and fishery workara. 

At the national level SIFRA can serve as a basic reference for fishery 
workers and aquatic scientists on fisheries and limnology. With this baseline 
data in a simple format one can quickly discern where information is ample or 
laelclng, In this way Identifying end aaaaaalng naada for taehnleal aaalatanee for 
apaelfle water bodlea» or areaa of a eoantry. 

Mora broadlyt by taking a water body-by-water body approach* SURA lllua- 

trates the widespread importance of inland fisheries for economic, social and 
nutritional well-being. A major side benefit Is to raise the awareness of 
planners and davalopara to the naad for an ecological approach to the nanagenent 
and development of Inland watara in order to eonaarva water raaoureea for 

fisheries and aquaculture. 

SIFRA has been designed to be useful at the regional level by taking into 
account ahared water bodies and synthesizing information on them. Likewise, the 
aaaa klnda of cooparlaona that are nade at the national level can ba nada aaong 
countries to identify where needs are greataat and where cooperation on eoonon 
problems is most likely to be successful. 



2. Doeti— at oraanlaation 

The Source Book, presented in three volumes, is subdivided into 53 country 
end eeeoelated Island fllee. The countries end the dletrlbutlon of Inland watara 

In each volume are shown in Table 1 and Figure 1 of the Introd\icr. ion . These 
divisions coincide well with the major river basins of Africa, shown in Figure 2. 

Bach country file la eubdlvldad Into aavan aectlonai 

1. Geography and climate 

2 . Hydrography 

3. Fishery prodiiction/potential 

4. Stete of the flahary 

5. Key bibliography 

6> Water bodies directory 
7 . Bibliography 

Under Section 6 In each country file the water bodies are presented in 
alphabetical order under four baalc categorleat 

- Lakes t 

- tlvara, Floodplalna and Swamps; 

- Reservoirs; and 

- Coeetal Lagoone. 
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Inland water bodies are also divided Intot 

- national vatera^ if they are located ^thln one eountryt and 

- international waters (indicated under the water body nana in all 
country filaa), if they are located in two or more countriaa. 

Standard formats and parameter hsadlnga were uaad for aach vatar body 

category to simplify data retrieval. 

Individual country files are stored for easy updating by word processing. 
This will facilitate expansion of the files as new environmental and fishery data 
ara raealvad or nav vatar bodiaa (e.g.» raaervoira) ara craatad. 



3. EallabilitY of tha data 

Tha PAO fishery statistics (FISHDAB, published each year In tha "FAO Toar- 
book, Fishery Statistics, Catches and Landings") were used as the main source In 
tha table "FISH PRODUCTION AND PER CAPUT SUPPLY" in Section 3. Honlnal catehaa 
from 1970 to 1987 vara tabulatad in aach country fila. Thaaa ariaa aiainly fron 
official national atatlatlea» aooMtimaa eorractad by tha FAO Flahary Statiatlea 
Sarviea* 

The figuraa for "Annual catch range" and "Potential annual yield" (Section 
3) are based on sperific water body fishery studies (as detailed in Section 6) 
and/or specific studies, all made by international experts. They were collected 
from published and unpublished field reports (FAO and other technical asatatanca 
or^Rcinizations) , from j^tamatlonal publicatlonaf and from FAO collaaguaa* paraonal 
coaununications . 

Sometimes the data from field observations are more reliable than the 
official data. However, as field observations were not available for all 
countries and water bodlast and as some astimataa may vary from one author to 
another, they have been presented under the separate titles "Annual catch range" 
and "Potential annual yield". The variety of sources used explains why there are 
differences (sometimes even a large gap) between tha "annual catch range" and tha 
"nominal catches" for the same year. (It also eicplaina the Inevitablo variatiOM 
in the spelling of local geographical names . } 

By referring to the aourcea cited, tha reader can delve into the reliability 

of the data. 

Besides presenting data on the physical and chemical characteristics of 
African water bodies and basic fishery statistics, one of the objectives of this 
publication wea to preaent eatloatea of potential yielda for each water body and 
country to facilitate assessments of the degree of exploitation of each country's 
fishery resources. The earlier version of the Source Book contained potential 
yield eatlmatea baaed on models aimilar to thoae of Henderaon and Wialeemne (1974) 
and Welcomme (1976, 1985). However, with new data acquired as a result of updat- 
ing and expanding the country files, these models are now outdated. An activity 
la preaently underway to generate new modela from which updated potential yield 
eatimates will be calculated. In the meantinet the only potential yield estimate* 
that are given in this version of the Source Book are thoae which can be cited. 

Table 2 of the Introduction summarizes the statistics for the inland 
fisheries of the specific African countries reported in each of tha three Source 
booka. Official Inland oatcbea in 1987 are compered to the inland catch range end 
inlnnd potential catch range* the latter two being the reault of the moat reliable 

field studies available. 
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4. Ganaral blblletrMhT 

The following rafarances prasant general Intaraat for all atudiaa eoncernlag 
African frasbwatar Ichthyology » limnology and flaharia*. 

Ba«dl«( L.C., The Inland waters o£ tropical Africa; an introduction to tropical 
1981 limnology. London. Longman» 475 p. 2nd ad. 

Burgis, M.J. & J.J. Symoanat African Wctlanda and Shallow Water Bodies/Zones 

1987 humides et lacs peu profonds d'Afrique: Directory/R^pertolra. 
ORSTOM, Coll. Travaux et Documents no. 211, Paris, 650 p. 

Daget, J., J. P. Gosse & D.F.E. Thys van den Audenaerde, Check-list of tha 

1984 freshwater flshei^ of Africa; Catalogue des poissona d'eau douce 

1985 d'Afrique (CLOFFA) , MRAC Tervuren - ORSTOM, Paria ISIB Bruacallaa. 

1986 Vol.1 (1984), Vol.2 (198S), Vol.3 (1986). 

Davies, B. & F. Gaaaa, African Wetlands and Shallow Water Bodies /Zones humldaa 

1988 at lacs peu profonds d'Afrique: Bibliography /Bibllographia. ORSTOM, 
Coll. Travaux et Documents no.211, Paris. 502 p. 

Durand, J.R. & C. L^v^que, Flore et faune aquatlques de I'Afrlque sahilo- 

1980 soudanienne. ORSTOM, Paris, Coll. Doc. Tech. no. 44 (Tome 1, 1980, 

1981 389 p.), no. 45 (Torn* 2, 1981) 

FAG FAQ Yearbook, Fishery Statistics, Catches and Landings, FAO - Rome, 
(published every year) 

Henderson, H.F. & R.L. Welcooime, The relationship o£ yield to morpho-edaphlc 
1974 index and number of fiehecmen in African inland fisberiea. CIFA 
Oeeae. Pap. (l)t 19 p* 

Kapetslgrt J*ll*f Coeetal lagoon fiaheriea around the world t Some perapeetivee 
1984 on fishery yields, and other comparative fishery characteristics. 

In: Management of Coastal Lagoon Fisheries, edited by Kapetsky, J.H. 

& G. Laaaerre, Stud; Rev.GFCM . (61) Vol.1: 97-140. 

Kapetsky, J.M. & T. Petr (eds/r4v.), Status of African reservoir fisheries. Etat 
1984 dea psehariea dans lea rAaenroirs d*Afrique. CIFA Tech. Pap. /Doc. 
2S^Li£Efi&. (10)1326 p. 

Uvdque, C.« If.l. Bruton & 6. Saentongo (Ida)i Biology and Ecology of African 

1987 Freafavator Fiahea. QtSTQM, Parla. 

Marahall, B.E., Towards predicting ecology and fish yields in African reservoirs 

1984 from preimpoundment physico-chemical data. Comment pr&voir I'^cologie 
des reservoirs afrlcains et leur rendement en polsson a partlr de 
donnAes physlco-ehlnlques rAuniea anrant endlguanent. CIFA Tech.Fap. / 
Doe.Tech.CFCA . (12)i36 p. 

Poll, M., Les genres des poissona d*e«u domea de l*Afrique. Ami.llus.Boy.(<ongo 
1957 beige, £4, 191 p. 

Weleonme, R.L., The inland mters of Africa. CIFA Tech.Fap. (1}:117 p. 
1972 

Welcomme, R.L., The inland fisheries of Africa. CIFA Occ.Pap. (7):77 p. 
1979a 

Welcomme, R.L. , Fisheries ecology of floodplain rivers. Longman Ed., 317 p. 
1979b 



Welcomme, R.L., River fisheries. FAO Fish.Tech.Pap. (262):330 p. 
1985 
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Flgur* 2. THB H&JOR RIVER BASINS OF IBB AFEICAH GOITXHEHT 
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TABU 2. SUMARY STATISTICS FOR THE INLAND FISHIRIXS Of THE i3 ATiaCAN COUNTRIES 
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ANGOLA 



JUIGOIIA 



1. 



GEOGRAPRT AID CLDttR (Valeomn*. 1979a) 



Angola (vlth a aurface area of 1 246 700 km ) is divldad into 



(•) 



Am??" r*"r'*'^i which lies south of tha ZalM Stvcr 

(6*-17°S and 12 -23°E); and 

Cabinda . a small enclava lylns tha coast to tfao 
north of tha Zalra Rlvor. 



The major part of Angola is a central plateau, I 000-1 600 m In altitude, rising 
In the weat-central region to highlands of 2 000-2 500 m. There is a narrow coastal 
plain. Th* nertham part of Angola Is covered vltb rsia foreati the south Is sanraonn 
narglng into s«ai>erld desert. Cebinde is low-lylnt* tropleel and densely forested. 

In general, the north of Angola is tropical in climate, whereas the south is semi- 
arid. The dlaata ia largely conditioned by tha cold Bengusla current and gives a 
tSMperate character to the coastal regions. There are tvo laain seasons t a cold, dry 

season from May to October; and a warm, wet season from November to April. During th^ 
cold period temperatures can drop to freezing on the plateau. Angola is a predominantly 
agricultural country vith sou olning in the northeaetem region. 



2. HYDROGKAPffiT (Walcoome, 1979a) 
2.1 lakee 

There are no large lakes in Angola, but there are numerous smaller bodies of 
«»t«r aaaoclatad with the floodplains of river syateaa in tha south and east of 
the eountry. 

2*2 Kiverat floodplains and t N w pe 

The eountry is, on the whole, well watered by rivers draining the central 

highland plateau. Poll (1967) assigns the rivers to five nain basins correspond^ 
Ing to aoogaographlcal regions. These aret 

(a) the Zaire River basin* vhare aajor tributariaa ineluda the Kaaai and 

Kirango Rivers; 

(b) the ZsadMsi liver baeln vith the headwaters of the Zaadiesi and ite 

tributaries and Lungue and Coando RiverSf With SOM 20 000 lor of 
inundatable floodplain. 

(c) the Okavango River basin, vlth the Cuito and Cubango Rivers; 

(d) the northern coastal rivers f chief of which is the Cuansa River i and 
(a) the Cunene River basin, including 15 000 ku' of the Ovanibo floodplain. 

The naJoT river channels total over 10 000 km in length, without counting 
small streaas* Floodplains with nuoeroua snail lakes occur along the lower 
reaehea of nany of the rivers, discharging weatward into the Atlantic Ocean. 



2.3 Raaervoira 

There are several impoundments; the largest are at Gove, on the Cunene, and 
Kiainha, on the Bengo. Several large reaervoirs are projected for the future. 
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AHGOLA 



2 



2*4 CoMt»l LBtQ«(w 

tbmtt a,f a few coastal lagoons i the largest are Buraco aad Chissaabe 
Lagoons* 



3. riSHERI PRODUCTION /POIENTIAL 
3.1 Aquaeulture 

Several flsh-eultttre stations already exist In the highlands. However, this 
sector has experienced a number o£ difficulties and drawbacks In the past, due 
mainly to the high cost of investment and inadequate training of personnel 
(Glttdleelll et ml., 1987). 



Viacke (1989« ^rs.coan.) estloates the aqoaenltiire production as follows t 

soaciea mi im isss IMS im 

Tilmpia aparaumU 0 7t • 2t 0 0 



3*2 Hah Prednetlott aad per eeput aupplj 

Table 1 . nSH PRODDCnOIT AID PER CAPUT SUPPLY > Angela, 1970-1987 



Nominal Domestic Production 



Nominal Consumer Supply 



Year 


Population 
*000 


Inland 


Aqua- 


Marine 


Total 


Inland Aqua- Harlne Total 




capture 


culture 


capture 






capture culture capture 






1/ 




11 












1970 


5 


588 


- kf 




968 


200 


388 


200 




1971 


5 


763 






316 


300 


316 


300 




1972 


5 


9/^4 






599 


100 


599 


100 




1973 


6 


130 






472 


000 


472 


000 




1974 


6 


322 






393 


259 


393 


259 




1975 


6 


520 






153 


580 


153 


580 




1976 


6 


753 






74 


542 


74 


542 




1977 


6 


998 






113 


408 


113 


408 




1978 


7 


247 






118 


630 


118 


630 




1979 


7 


491 


8 000 6/ 




106 


072 


114 


072 


1.0 - 


1980 


7 


723 


8 000 ~ 




77 


585 


85 


585 


1.0 - 


1981 


7 


939 


8 000 




123 


457 


131 


457 


l.O - 


1982 


8 


142 


8 000 


0 5/ 


103 


988 


111 


988 


l.O 0 


1983 


8 


339 


7 993 


7 &f 


102 


876 


110 


876 


1.0 0.0008 - 


1986 


8 


540 


8 000 




64 


700 


72 


700 


0.9 - 


1985 


8 


75A 


7 998 


2 51 


66 


497 


74 


497 


0.9 0.0002 - 


1986 


8 


990 


8 000 


0 5/ 


50 


501 


58 


501 


0.9 0 


1987 


9 


233 


8 000 


0 5/ 


73 


339 


81 


339 


0.9 0 _ . 



JJ Source : FAO 

2/ Source: FAO Fisheries Dept., FISHDAB 

Important note ; Inland capture - excluding export. Marine capture • export statlatles 

not available. It is therefore not possible to ascertain precleely what part of 

the marine capture is actually used for domestic consumption. 
1/ Included In "Inland capture" If not specified 
4/ - ■ data not available 
H Vlncke, 1989 (pers.ccmm.) 

4/ There are no official statistics for inland capture fisheries yield or aquaeulture 
production, nor is it possible from other data sources to derive an accurate esti- 
■ate of yield in any past year(s>. The 8 000 t for 1979-1987 are rough estlmatee. 
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3.3 Inland eateh rang* and potantlal ylald 

No detailed Informacion available for: 

Lakes Bezl-Bezl, Calundo, Cambala, Carumbo, Cat«ta» ChlboodOt Dllolo* 
Machlve, Malanje, Huchova, Nuntechite, Uambafuca; 

Rivers Bengo, Catumbelat Cuanxat Cubango, Cunana, Danda, Kaaai, Longa, Zaire, 

Zambezi; 

Ploodplaln Ovambot 

laaarvolra Cuando, 6ov«» Jaaba, Kanbuaba, Klnilfilia« Habubaa, Hatalat 
Laaoona Buraeot Carvalhao, Chlsaaabet tfareaibo. 

Tabla 2. IMLMD CAlia lUUKB MD POXERIAL YIELD 



Period 



Annual catch 



Potential annual 
Tlald ft> 1/ 



Mmclco PrcTvlnea 

Lower Zaire Basin 
Coastal Basins 
(Bengo, Cuansa, 

Dande, Longa Rivera) 
Cumido-Cubango Basin 
Cunene Basin 

Othsr Rivers, small 
iakea L Ileticrvoirs 



eurranc 



currant 



2 500-5 000 



5 000 



20 000 
10 000 



000-10 000 
5 000 
5 000 

3 000 



1/ Potantlal yiald aatlMtaa after Matthea, 1982. 



Trrrl nnr'rl YitW « ooo t (Giudiceiu at ai., W87) 

8 000 t (see Table 1) 
9^m^^^^m^ m^m^ f^^m^At SO 000-55 000 t (Matthea, 1982) 

113 000 t (SADCC, 1984) 



4. nklt or THB nSHEET 

4.1 Yield 

Ibe lack o£ fignrea and reported oatohea from Angola alaoat certainly 
preeemte a falae picture of the iaportanee of lalaad flab and fiaherlea* llieee are 
four major areaa for Inland fiaberiea. 

(a) T^ibutarlea of tbe upper Zaaibeai River (Mexico Region) . There are eooe 

20 000 km'^ of floodplain with a potential yield of some 20 000 t/yr(*)» 
as compared to an estimated current annual catch of 2 500-5 000 t. 

(b) Qyanbo floodplain (of the Cunene Rlvar). 15 000 km^ of this inter- 
national water lie in Angola and have a potential yield of circa 
5 000 t(*). No currant information is available about existing 
fishery. 

(c) Floodolains of the coastal rivers (Dande, Bengo, Cuanga). The flood- 
plain lakea alone have a eottblned aurfaee area of elrea 500 lar. 

Total potential yield may be in the order of 5 000-10 000 t/yr(*>. The 
current catch is estimated at circa 5 000 t/yr. 

(d) Floodplain of the Cubaneo River (prior to discharge into the Oksnrenge 
Swaap in Botavana). The potential yield is 5 GOO t/yr(*). The current 
state of the fishery Is unknown. 



*(Votet All potential yield astlmates after Matthes, 1982) 
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Fls. 1. WETLANDS OF ANGOLA 
(Mepham, 1987) 
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Am wall M la t1w*« nsjer sraM, eeiwld«r«1>l« petantlsl for flalwriM axlct* 

In the numerous other water bodies of Angola. An overall potential of 50-55 000 
t/yr la calculated, with the present catch considerably less (poaalbly about 
6'B 000 t/7r). Tbmfiotm thar* maimtt a gsaat potmtial fev laeraaalag tha eateli* 



4.2 laetom iaflnaaelaK yl«U 

Tha eontliwad uaatabla aaeurlty altiuttlon* aapaelally In tlia aoutht la prob- 
ably the single graataat Impediment to Inland fisheries development. Inland flsh- 
aries also tand to 1m ovarshadowed by the highly productive marina fishery. Other 
factors oltad aa lapalrlng davalopownt are lack of trnlnad ■anpo— r» wutvallablUty 
of fishing gear, and nearly total absence of adequate markatlng, preservation and 
transport Infrastructure. As most of the Inland waters are rivers, the yield would 
be sansltlva to any nanagement works aimed at controlling flow (such as IrrigAtida 
projaeta or dan eonatruotlooa) . Aliaoat all najor vaatward flowing rivara arc nov 
iMpooadad naar thm opstraaa md of tbalr eeaatal floodplalna and thla undeabtodlj 
adversely affects floodplain ylalda to varying degrees. Furthermore, some of tha 
rivers are In densely forested avaaa and are probably relatively unproductive. 



A. 3 ?uturo development possibilities 

Tb» inlaad fiabatj aaetor ia imlagportaat* ralatlva to tha axtaaalva marina 
flahar^, hanea llttla attaatlon liaa baan paid to it. lovavar, thara la a large 

potential for development, particularly In the interior where inarlne fish rarely 
panatrata. Hara* given the appropriate Infrastructura and termination of aaeurlty 
problaaa» thara la llkaly to bit rapid axpanalon of tha aaetor* 



5. KEY BULIOGBAFHY 

LiBDOio^, inland fisheries , ichtyology: 

Poll, 1967} Hatthea, 1982; Gllwltz, 1986; Mepham, 1987c 
FUh proe99»lag in AngoUt Uap«Wt IMS 



6. N&HR B0OII8 OIUCIORX 



Lakes 
Basl-Basi 
Calundo (Canaia) 
CMbala 

CartBdIbo 
Catata 

Chandumba 
Cbavuma Complax 



Cbiboco 
Cblbondo 

Chicapa 

Chicapa 

ChiuMO 

Quango 

Dllolo 



Haeanda 

Machive 
Hagiuas 
Halaajtt 
Mangua 



Bmbwndo Complex 



Hanlnga Complax 



Huehova 

Muongo 

Hangage 

Huntechlte 

Sapua 

Daabafue* 



insist 

Imnge 



Daada 

Kasai/K»a 
Longa 



Okavango/Cobaago 
ZAlra /Congo 
Zaabasl 



Catumbela 
Cuanza 



Caaaaa 



Floodplain 



Ovnbo 
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Re8^ervolrj_ 

Bloplo 

Canbaab* 

Cariango 
Chl8«oia 



Cu«ndo 
Gtrrm 

Jamba 
Kambumbe 



luando 



Lamaun 

Luachtao 

lUbubM 



lbt«U 
lil««*eabe 

Tchanutete 
Yamba-la-onM 



Lagoon* 



Bur aca 

CarvaXhao 



Chiss 
Ganga 



(lla*««bl> 



Mabembo 
Saca 



teml dmtm 

Locttion: 
Sitrfaee area: 
MiHC. length I 
Hut, widtbt 



Angola - 
i.4 ka»^ 
2 km 
1 In 



16*13'8| 19*39*B 



i- 



pBOfTjphieal dmtm 

LocBClon: Angola > 11*43*8| 20* 

Surface area: A. 2 lor 
Hue* length: U km 

Hue. vidtht 1.5 km 

Outflewt^f vivrt Lumajl 



48*B 



Geoeraohieml data 

Locaclont Aa«ola - 9<>31'S) 13'>39'B 

SartacB mrmat 5.3 km' 

Max. lengCht 3 km 

widtht 2.5 km 



Gaoeravhical data 
Location: Angola - 

Surface area I 2.1 km 
Jbx. length: 3 km 

Max. width: I km 

lafloviag rivar: Luehico 
OtttilcniiMg rlvert Luehleo 



7«*7'8| 19*5S*B 
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Geographical data 

Location; Angola - 10* 30*8t 17* 45*B 

Atr/«c« area; 5.6 Ion 
Jlint. i*iigtii: 4 km 

MiUE. Klddif 2 tak 



Geographical data 

Location.' Angola - 10* lS*8t 19*23*B 

Oatlloitias r±w»rt Chleundo 



Gaorraobleml data 

Location: AngoU - IS* 0*-15* 15*8t 21*0*.22*0*l 

Outfloirittg rivrt dunnaw 

tyuelBl tMtanBt a eoaplw eonilcting of • larga wmhrnr of somII lakas lying 

within the Chavuma River baeln (the Chavuma discharges Into th« 
Zanbezl River) . The lakes include Lakes Bands, Licoloeolot dunrOf 
Soqiila* LiM««« Capaco* Chltalai Lllapuot HaaavniOt IhatSt UltOf 
Li— la» Idaaaat Llbalat Litpamla and liaajwlo* 



Geographical data 

Locacioui Angola - 12°55'S; 22°37'B 



iMM nmnm 

Cfotrmakleml dmtm 

Locatiom Angola - 10* 32*8} 17*48*1 

Surface armmt 9.0 km^ 
Jbx. iaagcli: A km 

Max. width: 3.2 km 



LAKB CHICAPA 



£ecaeiaB« Angola - lO** 38'S; 19>35'E 

teeflewiqf rivrt Onilo 



flMgirtfgftLjitta, 

loeatloof Angola - 11* 10«8| 19" 12*B 

Outflamlftg rivrt Chieapa 
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Geomrmohleml dmtm 

Location: Angola - 12* 34*8| 22*25*1 

Inflowing rivers Longonho 
Outf laming rinrt LooifMiho 



LAKE CUAMCO 

GmtMemahieMl dmtm 

Loemtieat . Angola - 8*33'iSi 15*41'E 

Outflamlag rirtrt 



]m PTI.9lfP 

Geof:raphleml dmta 

Location: Angola - 11«31'S: 22° 03'E 

Altltadmi 1 097 « «•! 

Surface armmt 18.9 ka 

Max. lengthi 9 ka 

Max. width: 3 km 

laflcHtinr river t Caluabo 

Oattloviiiii livmn Dllolo 

Flaberlea data 

JTo. of fiabmzmut 300 In 1981 



GgQgraphiei 

Locations Angola - 16" lO'Si 16' SO'E 

Outflowing rlwmri Cbiaomo 

Speeiml fmrntanat a eonplax o£ approzlmataly tan aaall lakMt laelndtng 
Lakaa Anruloa and Kally 



Geoeraphical data 

Locations Angola - 11* 47*8t 20* 49*K 

Oucflcmiag rtwmrt LmowJI 



Geographical data 

LoeatlOBi Angola - 16*41*8t 20*43*B 

Surface area: 3.7 km* 

Ifaz. lengths 3.5 ka 

c. wCtfebf 1.5 tan 
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Geographical data 

Loemtioat Angola - 12*M*8| 23*21'B 

Oatflemittg rivmrt Lucunh» 




GeoKruoblcal d»tm 

Location: Angola - 9*91*8| 16*2S*B 

Atrfio* mrtmt 2.1 lor 
Mte. length t S kn 

^ax. vicfch.- 1 kn 

OuCflovlxi^ rivar: Looktt 




Geographical data 

Locaciont Angola - 8* 50'8| 15* 47»1 

Altlaidef 1 204 m 




Geographical daca 

Location: Angola - 12' 59*8| 24*00*8 

Oucflovin^ rlvar: Maninga 

SpmeiMl £matax9»i a group of small laka* drained by the H>nin§a Blrar. 

Includiie Lokae Gaeiaguaiuit C«Bb«uita and Caaangana. 



Loemtioat An«ol« - 1<* 13*8| 19*43*8 

Surface areas 2.1 kii 
Max. length: 3 km 

Max. vldch; 1 km 

Outfloirlns rlvort Luaagundo, 




G^oxraobleal date 

Loeotimu AnfoU - 10* 44*8} 19* 45*1 



TAW mamgam 

Ceograobleal dMta 

Location: Angola - 10°?8'S; 19°23'E 
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0»o»r»Bkle»l data 

Location: Angola - 15* 7*8| 13* 25*B 

Surface area: 6.3 km^ 

Hue. length! 4.S ka 

Hue. width t 2 kn 

OutflowiMg rlver« Chlbla 



LAKE SAPOA 

Location* Angola - IZ-Si'S; 19" 20'B 

Out/Iowiag rlv«rf Luenbe 



60O»TBohieal datm 

Location: Angola - 17» 15»8| 20* 27»E 

Surface area: 1.4 km 

MSw. ieofth; 2 km 

ICuc. widebt I In 



BEHGO RIVER 

Geographical data 

Source: northern Angola (Crystal Hoimtalu} 

Aitltudaz 1 400 m asl 

focal Imagtht SOO km 

Drainage area: 7 370 km 
Countries traversed: Angola 

Discharges to: Atlantic Ocean - 8° 44'S; 13° 24'E 
I^aliiae of disebarget 1.194 km /yr (47 m /a«e, maan) 

Spmeiml fmatarm»t thm lowor 90 km baa a lataral floodplain with mimaroua aaall 

lakes. These include Lakes Panguila (I. 5 km ), Qullunda (2.0 
km^) and Lalama (16 km ) with a combined overall lacuatrina 
aurfaea araa e£ 75.16 fcm^). Ibara la a dim at filitlha. 

Fisheries d»t» 

No. of fishermen: 85 in 1983 

Pocenclal annual yields Coaatal baalaa* iaelttdliig Danda» Banso* Cuansa and Longa 
Rivarai 5 000 t (Mattbaa, 1982) 



SourcBi Cantral Angola (Ble Plateau) 

Altitude t 2 50O n aal 

Total length: 260 km 

Countries traveraed; Angola 

i>i«ebarjoa eof Atlantic Ocaaa - 12*26'S; 13*29*1 

djjpaeial faatttraaf tba Catoaibala la impounded at Blqpio and at Laaattaa 

Fisheries data 

Potential annual yield: 200 t (excluding reservoirs) 
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CUAM2A RIVER 

Geoxrapbicul data 

Source: Central Angola (Bl« PlatMu) 

Altitude: 1 590 m mml 

Total length: 960 km 

Drainage area: 121 A70 km 

Countries cr«ver«ed: Angola 

Itojor tr±butari9»t Luaadot Cutato, Cuquana 

Discharges to: Atlantic Ocean - 9*'21'S; 13°9'E, 60laB aoath of Luanda 
Voltme of discbarge: 26.^ km /yr (58 m^/sec, mean) 

SpeeSMl fieaturea: there is an extanalva flcodplaln with ntuneroua amall lakaa lying 
lateral to the main river channel along Its last 160 km before 
the aea. These small lakes include Lakes Cassaque, Cabemba (21 
km }, Tea (10 km ), Negoloma, Cazanga» Qoloabe and Muenga, vtth 
an ovarall coabinad lacuatrina aurfaea araa of 184.13 km^. 
Tharo la an li^droolaetrle dam at Cambamba* 

Fisheries daCa 

JTo. of fUhurmnt I 128 In 1983 

^tantiai moMUial yield: Coastal basins, including Daode* Bengo* Guansa and Longa 

Rivers: 5 000 t (Matthes, 1982} 



CUNENE RIVER 
(International water) 

Geographleal data 

Source: central Angola (Ble Plateau) 

Altitude: 1 800 m aal 

Total length: 975 km 
Drainage area: 83 000 kn^ 
Countries traversed; Angola, lamlbla 
Major tributaries: Calonga 

Dladiargaa tot Atlantic Oeaan - 17*15*8t 11*4<*B 

l^olume of discharge at moutht 6.77 km 

Special features: the Cunena la Impounded at Hatala, Ruene and Gove and on the 
Calonga tributary north of Casainga. Soom 15 000 km of tha 
Ovambo floodplaln ara aituatad within Angola. 



fotaBClal aaaaal yimldt Cunana baaint 5 000 t (Matthaa, 1982) 



Caoaraphical data 

Source: northern Angola (Czystal Hountalna) 

Altltttdaf 1 350 m aal 

rotai langehf 285 km 

Countries traversed: Angola 

Disebmrgms cot Atlantic Ocaan - 8° 28'S{ 13° 23'B 

Folnma of diadarga at moutbi 50 m^/aae (maan) 

Sjpeclai faatitrea; the lowar 30 km baa a lateral floodplaln with nuoeroua anall 
lakes (including Lafcae Sungue, Ibendua and Moriaa) with a 
combined surfaca area of 70*79 km'. Flirthar vpatTaam tbaca la a 
dan at Habubaa* 
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nAMW BTWB (eont.) 
Fl9ber±«9 dmt» 

No. of fishermen: 238 in 1983 

PocenCial annual ylmld: Coastal basins, Including Danda, Bsngo, Cuanza and Longa 
livarat 5 000 t (Hatth**, 1982) 



KASAI/KWA RIVER 
(Intamatlonal watar) 

flaoagaaiileal data 

Source} near Villa Luao, Angola (Kasal) 

Altitude: 1 500 ra 

Total Imngtb: 1 735 km (last 85 km, from Rasai-Lukanla/Fial eoafluane* to 

Congo/Zaire confluence, called K»a) 
Countries traversed: Aogolai Zalr* 
Major tributarlost 

Lubllash/Sankiwu 1 ISO km 

Kwango 750 km 

Kwilu 960 km 

LakMil«/FiJBl 1 060 kn 
Dlacbarges to: Congo/Zaire River at Kwaaouth 

Special features: Lake Maji Ndoobe discharges into Congo/Zaire through the Fial 
and Kwa Rivers. In Angola, one tributary (tka Luaehlao Rlvaz) 

is impounded by a small 8-m-high dam. 



LQNGA RIVER 

Ceogrspfeieal data 

Source: Angola, near Caliliuaka 

AZelCude; 1 725 m asl 

Countrlea travaraed; Angola 
Major trtbutartma: IRtia, Muglge 

Discharges to: Atlantic Ocean - lOMS'S; 13*30'B 

Special features: lateral floodplain along lowanoat course (65 km long) with 

•«v«r«l anall laktt* (Including Lakaa Hamgua and Toto)* Soure* 
of Ibla trlbtttarj la • anall laka. 

Fisheries data 

Potential annual yield: Coaatal basins, including Dande, Bengo, Cuansa and Longa 
Rlvarat 5 000 t (Hattliaa, 19S2) 



OKAVAMGO/CqBAHGQ KOSk 

( Intamatlonal water) 

CeogrsDhigal <iata 

5ourca: Bie Plateau, Angola 

rotal Imngtb t 2 560 km 

Countries traversed; Angola* Bottwana* Haolbla 
Major cribucaries: Cuito 

Olaebarfsa Coi tha mouth of the Okavango splits into three main atoa to form an 
Internal delta which discharges into the Okavango Swamps. A 
further branch, the Thamalkane River, is connected to Lake Dam, 
A reversible and periodic connection exlste between the Okavango 
and the Kwando and Zambezi system. During the floods the 
Okavango aends surplus water to the Kireade (or Ckbbe) liver 
which, in turn, Joins the Zambezi. If the Zambeil floode arlee 
early, however, the process may be reversed. 
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ANGOLA, 



Geographical data 



(cflnt.) 

(cent . ) 



Volume of dlacbarge at mouth: 23A m /sac 



Flabmrlma data 
Potmuelml mamml yimldf 



Cuatdo-Cabaaso baslat S 000 t (li»ttlw*» 1M2> 



ZAIRE /COMGO RIVER 
(International watar) 

Gmomahleal data 

Total length t A 700 kn 

Drains^e area; 4 OlA 500 km 

CoujiCriea traversed: the basin covers parts o£ Angola, Burundi, Cameroon, Central 
African Republic, Congo, Rwanda, Tanzania, Zaire and Zaabla* Thft 
Icwernoat 60 km of the river above the mouth forma the 
Intarnatlonal boundary batwaan Angola and Zalra. For a nora 
detailed description of tho Zalra/Coogo baalttt ••• tho Zalro 
country £ila. 

Di9ebmrg9» tot South Atlantic - 6* 8; 12* B 

7olunje of discharge at mou tb! 22-67 000 (aaan 39 160) m'/aae 

Suspended silt load: 50 500 000 t/yr 

XZood rofiaef blaodal flooda vltb peaks in Hay and Deeaolier 



Fhnical and chemical data 

both pB and conductivity vary considerably in the different water courses of 
th0 ayetaa. pH aay ba aa lew aa 4.4 in flooded foreata. 
pff; upper course: 5.5; middle course: 6.5; 

Xshwapa River: 4.0-6.5; at Yangambi; 7.05-7.8 
Xooie coqpealtloB; (Meybeefct 1978) 





m/1 


Ra 


1.70 


R 


1.10 


Ca 


2.40 


H8 


1.2S 


01 


2.85 


8O4 


2.95 


8i02 


9.80 




11.2 



Flsbariea data 

Fotaatial unaoMl jimUt Lover Zaire Baaln in Angola! 10 000 t (Hatthea, 1982) 



(International water) 

Geozraoblcal data 

Source t nortbwaat Zanbia and eaatem Angola 

Aleieudef 1 600 m 

Ibtal lan^r 2 574 In 

Drainage area: 1 300 000 km* total 

Countries traversed: Angola* Mozambique, Zambiat Botawana, Namibia, Zimbabee 
Ibjer tributarimmt Ooaade, Kafue, Luangva, nira. The Zaaibesl ayataa alao 
CO— aiicatea with the Okevange ayatea via the (Siebe liver. 
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MMBIZT Mvn (eont.) 

Geographical data ( cont . ) 

Discharges to; Indian Ocean - 18°47'S; 36* E 

Volume of discbarge »c moucb: 7 070 m'^/sec 

Flood regime: Daeabar to July, naxlmum In March 

Special featttres: in Angola, an extensive f loodpl a-: n -oraplax (20 000 km^) with 
numerous small lakes within the Luena and Chsfumage tributary 
buliM. 



FlmieMl and ebmmieml data (Coelta, 1968) 

Abova Laka Kariba 







VlooA 


Low water 


renperacure: 




30* C 


17' C 


Conductivityt 




K20 50 fiS/ea 


96 itSlcm 


pB: 






7.4 


Total alkalinity! 




20 ng/1 


44 «g/l 


Total hardcess : 




17.9 ng/1 


38.: rag/1 


Ionic composition. 


t 








Ha 


1.70 


3.26 




K 




0.8S 




Ca 


4.93 






Mg 


1.47 


3.86 




IIO2-N 


0.00376 


0.00024 




IO3-II 


0.0047 


0.0158 




PO4-P 


0.0295 


0.0078 



Fisheries data 

No. of fish species; Upper Zambezi: 49 (Jubb, 1961) 



OVAMBO FLOODPLAIN 
(International water) 

Geotraabieal data 

Location: Angola, Namibia - 16" -J,8» S} 14»50'-16'E 

Surface area: 23 000 km^ ( IS 000 km^ In Angola; 8 000 kn' in Hanlbia) 

Hajor iaflawiag river: Cunene 

Oatflairiag riyert ovacaplll and seepage to Btoaha Pan 



BIOPIO RBSBKTOM 

Geogranhieal data 

Loeatiom Angola - 12° 28*8; 13'45'E 

Dam beigbti 13 m 

Major inflowing river: Catuaibala 
Outflcwlag river: Catumbela 
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Oeofraphlcal daca 

Loemcioa: Angola - 9*45*8| U* »0*B 

Dam bmif^btt 87.5 a 

tb^or inHouing rivmrt fSammm 
OatflamUig rivrt GuaaaA 



fm«am^ namvftn 



OMtraoble*! dmt» 
loemtieot Aagol* 



Locacient Angola 
Surfac* cxvat 4.2 kn^ 

Mnii wlAtht 1 In 



12'48>8t 15"54*B 



GOVE RESERVOIR 

Loeaelonf Angela - 13*26*8| 15*52>I 

58 m 



Dan height! 
Surface area: 
Deptht 

Volime: 



140 km'' 

17.4 m (oeaa) 

2.A36 km^ 



Major inflotfing river: Cunene 
Cutfloiriag riwtri Coaan* 



JAMBA RESERVOIR 

Geogravhi cal data 

Location: Angola - U'Al'S; leM'B 

Surface area; 15 km 

OvmraJLl laagtb: 21 km 

ttur. wldefci 1 ka 

Major Inflowing rivers: Colul* Gvaudaja 

Outflowing river: Colul 
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Geograpftleal dat» 

Locat ion: Angola 
Surface area; 0.20 km^ 



Geof:raphlcal dat» 

Location: Angola - 8*54*8| 14»12'B 

Dam hatg^tt m 

flnrfae* ar»«f SO tanT 

tepeikf 28 m (bmii) 

Volume; l.A ka 

tfajor inflowing rivert BttDgO 

Outflattlng rivers B«iigo 

Fisheries ra 

No. of fiabermea: 535 In 1983 



Geoxraphical dtta 
loeieiont Angola 



KUKHE RESERVOIR 



Omtarmebieal data 

Loeatlom Angola 
Kajor inflowing river: Cunaiw 
Outflowitig river: Cunen* 



Geographical daca 

Location; Angola 

Dam bal^t: 13 m 

llii^or IjifioKfjif rlvart Catuabala 

Oatflemiag rivmrt CatnalMla 



LUACHIMQ RESERVOIR 

Gao^apblcal data 

Loeatimt Antola - 7* 23'S; 20*50*B 

Dam height: 8 m 

Major inflowing rivert Luachlmo 

Outflomiag rivmrt Luaehlao 
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GaogrBDblcal data 

Location; Angola • 8* S2*8| IS* 43»B 

40 m « 
20 



Volmmt 

tbacm Imagtbt 

Max. width: 



2.7 m (man) 
53 X 10* ■* 
7 kB 

2 km 



Major iaflotflng river: Danda 



MAIALA RESERVOIR 

Geogravhical data 

Location: Angola - Ht" U^'Si 15° 3*B 

20 



Dmm b»±ijktt 
Suximem armmt 

Volume 

Max. leagtbi 
Mur. widtAt 
Major inflowing river: 
OutflcHTtng rivmr: Cunaas 



28 ka^ 
2.5 n (9**9) 

70 X 10* «* 
16 km 
2.9 te 



MISSOMBO RESERVOIR 



Outflowf^f vlrort Bute 



TCHAMOTETE gESBEVOIR 



Geographical data 
LoeaCioDj Angola 
Oatflmlag rtwmrt Kalonga 



Geographical data 
Loemtioat Angola 



Ceographieal tfata 

Loemtioat Aagolf - 9*0'S| 13«3'B 

8tarfa«a at»a« 95 kaT 
lan^clif 27 kn 

c. wleteJii S loB 

OtatfZoiri Islat to Atlantic Oeooa 
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GeoKraohlcal data 

Location. Angola - 15*45*8} 12* 0<*B 

Surface area: 3.2 km 

Miuc. length f 3 km 

Max. width: 1.5 km 

Major inflowing river: Hlqula 

Outflam to Mtuary of Garoe« Kivor 




Omomraehleml dmtm 

Location: Angola - 5* 03*8t 12* 04*B 

Surface area: 35 km^ 

Max. lengtht 12.5 km 

Mm. vidtht 4 loi 

H^or infleitijftg rivmrt Lubliid* 

Outflctrt e«aal to Atlantic Oeoaa 




Geoeraohleal dmte 

Locetiont Angola - 7° 49'S{ 13' 8>E 

Hmjor iaflovlag river: Log* 



Geoeraohical data 

Location! Angola - 5* 10*8t 12* 13*B 

Surface area: 14.9 IcB 

Max. length: 8.5 ka 

Max. width: 2.5 km 

Major inflowing river: Chlluango 



SACA LAGOON 

Geoeraahleal data 

Loeatioat Angola - 7* lO'Si 12*54'B 

Major iafZowfJV nvorf Hobcidofo 



7. BXBLIOGKAPHT 
CoehOf 1968 

Gludieolll ec al., 1987 
Gllwlts, 1986 
Jubb, 1961 
Llnputt 1988 

Matthes, 1982 
ttepham, 1987c 
Heyback, 1978 
Poll, 1967 
SAOCC, 1984 
WpleoRM, 19721 1979n 
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1« GKOGBAm AHD CLUUH (Walcom*, X979«) 

BotswAiia (with a surface area of 585 370 km ) Is a vast tableland of 1 000 m mean 
•Itltudat but In tha north and nortlnrast several deprasaions ara aaaoclatad with tha 
dralaaga pattama of tha aala rlvmra. Tha country la gMMrallj arid itmnuaAt gr«dia( 
Into tha Kalahari Desert to the west. The Okavaaco DeprMalon In tlui nortlnpaat iM 
aoMwhat batter wooded and Is generally more moist. 

Moat of tha country ia dry vlth hot auoMara and cold wlntarai in tha daaart 
reglona vlntar taaiparaturaa (May-Auguat) can fall balov soro at night. Lata anonar 

(February-April) is the wettest time of the year, but there is much variability from 
year to year. Flooding of the Okavango depends greatly on tha rainfall in tha upper 
MtclMMnt in Angola vhleh aaj bo vory dlffocent fxai tliat in Botamna* Moat of tha 
vatar in tha Okavango Dalta la loat hy anraporatlon. 

The Okavango Dalta area is used for subsistence farming, either as dry agricultura 
or floodplaln agricultura. Much of tha baaln ia atill occupiad by wildlife aa 
population danaitlaa ara vary loir* At praaant thara ara no irrigation ac h wM»t although 
mmm ara baiag propoaad* 



2. HTDROGBAFBT 

2.1 Lakaa (aftar Waat, 1986) 

The main natural lakes of importance are the Rgaml, Xau and Llambezi. The 
Hgaml and Xau Lakes form the terminal sumps of the Okavango Delta and are fed 
■alaly by tba Botatl livar, alilla tha Llaabaal Laka la fad by tha Choba Rlwar. 
All three of these lakes used to be highly productive, supporting good fisheries, 
but in recent years, owing to continued drought, thay have all dried up 
eeaplataly. 

DhtU It drlad up in 1982 1 Laka Igaal waa a vary produetlva laka which sup- 
ported a rapidly developing fishery yielding over 200 t/yr. According to esti* 
mates, this laka has a potential of producing more than 3 000 tons of fish a year. 

Laka Llambezi did not dry up eonplataly until 1986. Before then, tha laka 
used to support a sizeable fishery which was rapidly developing under a viable 
cooperative system. Yields as high as 1 000 t/yr have been obtained from this 
lakat Boat of irtilch vara ai^orted. Avallabla racorda ahow that up to 800 tona of 
flah par year (Baialy load) vara aarkatad out of Laka Lianbasi to Ziababaa and 
liiriila ia paat yaava. 



2.2 liwaaa, flaodplaina and atma^m (aftar WaleoMa, 1979a) 

The Okavango and its terminal swamps are the largest aquatic system in the 
country. Tha (Mcavango Rlvar antara Botswana from Angola aftar eroaaing tha 
Caprlwl atrip* and alnoat isMdlataly apraada out into fan»ahapad dalta awiap. 

The swamp Is endorheic and only has outflow in exceptional years when part of the 
flow drains into the Zambezi system by way of the Selinda Spillway and the Linyati 
BlwaTf and into the Mababe Depression by way of the Khwai River. The Mababa 
Dapraaalon may alao ba flooded from tha Zambasl Rlvar via the Savutl River. Soma 
watar alao novaa down tha Botatl Riwar toward tha Makgadlkgadl Dapraaalon* 
althoo^ thia haa not fleodad in raeant yaara. Tha Liapopo Blvar fecaa part of 
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the boundary vlth South Africa. Botawuilan territory eov«T« • aiiiute part (4 lu) 
of cha Dppar ZaahMl Rlvsr ehaaiMl. 

2.3 BM«rTolr« (ftft«r V«tt, 

Apart froB th« thrM natural lakaa oantleoad ab0V«t thraa dams hava baan 

constructed in Botswana. These are the Shashe Dam on the Shashe River, the Mopipi 
Dam on the Lotfer Botetl River and the Gaborone Dam on the Notswane Rivar. These 
damS( nhielt vara conatruetad mainly for Irrigation and cattla vatarlog purpoaaa* 
now support aoma fiahlast baiag eloaa to good markatins outlata at Fraaolatom and 
Gaborone. 

The potential yield from Shasha Dam Is estimated at over 50 t/yn that of 
Hopipl Dan at cnrar 100 t/yr; and Gaborona Dam at 17 t/yr. Bowevart tbara la vary 
littla flablng being earriod out on thaaa oan-iMda vatar bodlea at praaant. 

2.4 Coaatal Lafoaoa 

Nona} Botawaaa la landlocked. 



s* nsflBxi nooocnai/pomiuL 

5.1 4qtuuMltttva 

There is no aquaculture In Botswana (Vlncka, 1989, para.eonm.) 



3.2 Fiah Production and par caput ai^ply 







FISH PSODDCnOI AID 


FBR CAFDT 8DPFLT 


- lotavana, 1970-1987 






lo> 


ilnal 
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Homlnal Conaunar Supply 
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.BOTSMUtt, 



3.3 lalaad eatoh vmagi» and potential yl«ld 

Tabla 2. INLAMD CATCH RANGE AND POTENTIAL YIELD 



Fttrlod 



Annual catch 
range (t) 1/ _ 



Pet ant la 1 annual 
■yield (t^ 1/ 



Lake Ngaal 1977-tl 
Llnpopo llTar 

Zambezi River 

Okavango Svaaip 1977 
Oaborena BMsrvolr 

Lake Liambarl 1980' • 

Lake Xau - 
Hopipl Reservoir 
Lcwer Botetl Rlvar 
Shaehc Raeervolr 



800-300 1/ 

400 ll 
180 2/ 



1 000-3 000 1/ 



8 000 2/ 
17 
250 2/ 



100 
50 



y Soureaet aaa taxt 

2/ Cateh and petantlal ylald dapand en drought altuatlea 



ItMl 4Mliy^ Tlaldi (dapanding on drought eltuatien) 

1 200-1 750 t (wraragtt about 1 600 t) (Waat, 1986) 

Petantlal hWIll Titll*' (depending on drought situation) 

S 000-10 000 t (NOBAD, 1987) 
10 000-15 000 t (Vest, 1986) 



4. STATE OF THE FISHERY (after West, 1986} 
4.1 Ylald 

Botswana has two large and iroporrar.t national waterways: the Okavango Delta 
and Che Cbobe River aysteo. These, together with their associated rivers and lalcae 
nantlenad In Saetlon 2t eonatltuta tha aaln flahlng groonda and are aald to have 
considerable fishery resources which could contribute much more to the country's 
food supply and general economic well-being than they do at present. According to 
Taeant estimates these vatara have a potential to yield eoote 10-15 000 tena ef fiah 
annually. However, these resources are unevenly distributed and do not coincide 
with the densely populated areas of the country. In fact, the main water bodies 
aentioned above are concentrated in the northern sector of the country, which is 
relatlvalj eparealy populated eonpared to the sore densely populated eastern and 
aottthazn arena. 



4.2 laetore iaflneoelat yield 

Ihe high potential yield (10-15 000 t) can be depressed considerably by poor 
hfdrolegioal condltlona. 

Ihe Okavango Delta is teatee Infaatad and haa danae grewtha of ▼egetatlen 

irtlleb tender the area unattractive to human habitation. It constitutes the bird 
aasetuary and game reserve. Cooipared to other African floodplalns, the Okavango 
haa lew ptoduetivlty. 
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ZAMBIA 




-Fit. 1. ISAS OF BOTSUAMA 
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4.3 lutur* dwlof tint pe«sibllltl«« 

DMplt« the high potratlftl ylald flgurs quot«d •bov** ths prMmt pvoAitttlcai 

of I 200-1 750 t/yr (annual average about 1 600 t) Is small, thaa iMnrlnc Mpla 
room for Increasing both output and baneflts from the resources. 

Qntll fairly recently fishing was mainly at the aubalatence level, by 
fishermen scattered in remote coinmunltles, mainly in the Okavango swampa and the 
Chobe districts, usi:ig rudimentary fishing gear and traditional wooden canoes 
called "Mokoros". The fishery has* however, progressed appreciably In the past two 
deeedee. Coanexelel fiehlag is now deweloplng, not oolj on thtt lakes, but aleo on 
the ula rivers (Betetl and Boro) and even In tha raaote area* of tba Okanrango* 



5. BT BIBLIOOIAFBT 
lOBAD, 1985 

6. KATSR BODIES DIRECTORY 



Lakes 



Liamberi/Llnyanti Swamp 


Mgaml 


Xau 


^vera 






Limpopo 


Okavango/Cubango 


ZaadMsl 


flAodplaina / Swaama 






dcanrango ftraop/Delta 






BAeA«volra 







Gaborone Hopipl Sbaaha 



T-AKW I.TAMtRBT/Limnr SliMiP 

( Internet ional water) 

ffrffffrrfMrr^ I'f- (^ee Fig. 2) 

loeaeieni Botsva&a, Namibia -IS'S; 24'>20'B 

Atrfaee areat 101 km' (non-drought perioda) (WIBAD* 198S). 

Surface area very variable depending on annual flood inflow 
volume in any particular yeari nay dry out. Very little o£ Ita 
aurfaee area Ilea In Botavaaa. 

laflowlqg river: Llnyantl/Chobe 

Oatflotriag river: Llnyantl/Chobe 

FiBbarimB data 

Jfe. of /iah apeelest 4S (WORAD, 1985) 

reeal aantai eatelif -about 800 t in the 1960's and early 1970*a» float of it 

marketed in Zambia and Zimbabwe; 

-no production in the late 1970*8; 

-about 180 t in tb* early 1980 'a (WIBAD, 1985} 
Poceacial annual yimldt 

For 101 tar open vateri 250 t (25 fcg/ha/yrt lOBAD* 1985) 
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BOTSUAli^. 



Geoerapblcal data (see Fig. 2) 



Locaciom 
Surf mem mrmmt 



D&pth: 

Max. Imagtb: 
Hmx. vidcbt 



Botswana - 20**28'S; 22*48'E 
T«rf varlabl*! dapanding on ^nfnl^^ flood inflow voIum in a 
partlenlar yaar. Can raaeh about 200 far. 1— alnad dry Cor 
years prior to 1951 and was again dty in 1973*74 and in 1982 
(1 km^ at tlia end of 1982). 
1 B (aaaBt at max. laval) 
55 km 
IS km 



Ototflealqg rlvmrt Thaaalakhana (tributasy of Okavaago/Ciibanso Rlvar) 



Total aaaaul eatebt 800 

300 

Xacaaeial aaaual yimlit 



t in 1977; 

t before lake dried out in 1982 (HOBAD, 1985} 
1 000-3 000 t «faMi full (WBAO, 198S) 



LAKE XAD 

Geof .ra phical data (see Fig. 2) 

Locaciont Botswana - 21°20'S; 24''45'E 

Surfaea atmat enall, non-permanent lake. Soxfaee atma dapaoda on annual flood 

laflov volma In a particular year. 
iBflemlngfOatflamtBg riwmrt Bototl 

PioMntlal aMoaial yialdt 100 t • including Laka Ian, Mopipi Dan and Lowar Botatl 
Rlvar (HRAD, 190S) 



LIMPOPO RIVER 
(Intaznational watar) 



Source i 
Altitude: 
Total ieogtbt 
Dra±Ba§m axaat 



(naleoMa, 1972) 
Wltvateraraad, Seutb Africa 

1 732 m 
1 680 km 

358 000 km^ total (77 700 km^ in Botswana) 
CbttflCrlaa travaraadt Betawana* Zinbabwat Mbtaabique, South Africa 

Major tributaries: Elef antes/Olifante, Muanetsi, IhniJigranlt 8haahi« Changarl 
i>i«char^s Cot Indian Ocean - aS^ia'Si 33°31'B 
Volnw of diM^targa at aouch: 5.33 kn 

Spaelal faaturaat niunerous dams /reservoirs on tributaries, including Massingir 
(151 km ) floodplain along lower course with numerous lakes, 
tha Uapapo la lapomdad at Gabereoa. 



In 



QKAVAMGO/CUBAMGO RIVER 

(Intatnatlonal watar) 

Geographical dat^ 

Source; Bla Plataau* Angola 

Tocal length: 2 580 fai 

Counerlaa cravitrMd< Angola* Botamaa, Haaibla 
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OKAYABOO/COBAMOO MTO (eont . > 

Geo,j--^r.3phicaJ data (cont.) 
Major Tributaries; Cuito 

Dlacbargea cot Th« mouth of tha Okavango splits into three main arms to form an 
Intantal delta which dleehargea late the Oksvengo 9vavpe. A 

further branch, the Thamalkane River, is connected to Lake Xau. 
A reversible and periodic connection exists between the Okavango 
•ad th* limndo and Zambezi system. During the floods the 
Okavango aende aurplua water to the Kwando (or Chobe) Rlvar 
which* In turn, joins the Zaabasl. If tha Zaabasl flooda aria* 
earlyt however, the procesa m»j ba ravaraad. 
V^oluioe of discbarge at aoutb: 254 m^/sec 



(Intamatlonal water) 



Geonravkleal data 
Source ; 
Altitude* 
Total iaflKCht 



northwest Zambia and eastern Angola 

1 600 m 

2 574 km (Botswana poaaaaaaa only about 4. km of the aouth bank of 

the Upper Zambezi) 
1 300 000 km^ 

Couatrlaa traversedi Angola, Hozamblque, Zambia, Bojtawana, Mamlbla, Zimbabwe 
Hajor trihutarlaa: Cuando, Rafue, Luangwa, Shire. The Zambesi syaten also 
communicates with the Okavango ayatan via tha Chobe Rlwar* 
Dlacbargea tot Indian Ocean - 18''47'S; 36°E 
Foluae of dlaebarge at ttoutbt 7 070 n /aae 
Flood regime: December to July, maximuin in March 

Special features: Barotse floodplaln, 700-9 000 km; Rsfue flats, 200-7 000 km^; 

Lukanga swamps. Kariba and Cahora Baaaa daaa/raaarvoirat 

3 000-8 000 km^. 





(Coehe, 1968) 


Low water 


Tlnperatnraf 


30*C 


17*C 


Conductivityf 


K20 pS/em 


96 fl8/ea 


pB: 




7.4 


Total alkalittityt 


20 mg/1 


44 mg/1 


Total hatdneaat 


17.9 ng/l 


38.1 ng/l 


Iwaie cempoaitiom 










«e/l 


Na 


1.70 


3.2« 


K 




0.88 


Ca 


4 93 




Mg 


1.47 


3 .86 


NO2-N 


0.00376 


0.00024 


1103-H 


0 0047 


0.0158 


PO4-P 


0.029S 


0.0078 



Fisheries data 

Kom of f±»b apeelest Qppar Zaabails 49 (Jubb* 1961) 
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G^ozrapbical data 

loeaeloni northern Botswana - 18*'20'-20*>30'S; 21°40'-23*>50'B 

AK9»t «9 to 20 000 ka^ during flooding (May-Augiwt) (W>lcoMi, 1972) 

10 000 ka^ wan stm (llOiAD, 198S) 

Major inflowing river: Okavango/Cubango 

Spaelal feacurea: landlockod basin with no outflow noraallj. Includaa Laka Hgaal. 
riaberlea data 

Ho. of flab apeelaat 80i S0-60Z tllaplas (mainly Oreochroala aaderaoni and ax- 

Tilapia melanopleura ) ; BydrocynuM vlttatwl labmo lunatna 

Jfo. of iimbmrmuttt 500 in 1984/85 (HOBAD, 1985) 

Total •anual cmt€ht 400 t In 1977 («aeltidlag Laka Igaad) 

500 t in 1984/85 (NORAD, 1985J 

Potantlal anaual ytmldt 8 000 t (NORAD, 1985) 

flBaal#la Maphaa, 1987b 



CABOROMB RESERVOIR 

GeoKravhical <iaCa 
Location: Botswana 
Surface area: 20.23 km^ at TOL 
Major iaflomiag rivart LiopopQ 
Oueflflwln^ rivart Llapopo 

F±mhmr±eM data 

Pofat±al aamal yimldt 17 t (lhat, 1986) 



MQPIPI RRSBRVOn 

Geoeraobleal data 

Locatimt Botswana 

Jftl/or iniltmlag riwart Iomt Botatl U.w«r 

Cutilmiag rirmrt Lewar Bototl liver 

fiahazlea data 

Fotaatlal amual ylaldt 100 t (Wast, 1986) 



Ceog^raphical data 
Location: Botswana 
Major iaflomlas rlvart Shaaha 
OMilomtag riwart flhaaha 

fithfrfff rftri 

MMnelal aaaBal jiAltft 50 t (WMt, 1986) 
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BUBOHDI 



BURUNDI 



1. GiOGUnr im CUHAH dfeleoMW, 1979a) 

Burundi has • sur£ae« area of 27 830 km . Mosc of the country consist* of graasj 

uplands and hllla tvaehine an altitude o£ 2 600 b* Hm Busizl Vallay o&d tin vvry navro* 
•horas surrounding Lalca Tanganyika In tha wast ara somaaliat lower in altitude. 

Although it is situated Just south o£ the equator, the upland teoperaturas of 
Burundi ar* lam bacausa of its altitude. The Rusisi Valley and the slioras of Lake 

Tanganyika are soraewhat warmer. There is a short dry season in January} ttajor rains 
occur from February to Hay. The major dry season lasts from May to Septaabar, and Is 
followed by a saeoad rainy apell. 

Burundi is oeeupied by pastoral peoplea who have settled tbe hille* Ihara ie alao 

intensive agriculture; coffee is the main cash crop. There is some irrigatod agricultura 
within the Rusisi Valley, which involves heavy applications o£ pestiddaa* 



2. BIDIOGItfBr 

2.1 Lskes (see Fig. 1) 

The largaat body o£ water in Burundi la the northeastern comer o£ Lafca 
Tanganyika, ^out 2 600 Tar of thia lake lia witbin tba botmdarlaa of tba country , 

representing abottt 8X of Its total area. The lake is very deep and the shoreline 
plunges steeply downward. There are some small lakes (Upper Ragera* Lakes Complex) 
In tba north of the country aaaeeiatad wltb tba Akaayacv Blvar. Largest o£ these 

are Lakes Cyohoha South and Rugwero, which are situated between Burundi and Rwanda. 
Three smaller lakes (Kazigirl, Lirwihindi and Kakamurlndi) complete the series. 



2.2 Rlwerat Vleedplaina and Bwaops (see Fig. 1) 

There are no rivers in Burundi o£ major Importance to fisheries. The Ruzizi 
Siwar, wbieb flows froa Lake Klwu toward Lake Tanganyika t ia ralativaly anall and 

swift flowinp . In the northern part of the country the tributaries of the Akanyartt 
River drain toward the Kagera in Ruanda and eventually Lake Victoria in Tanzania. 

Tha aaln rivaea ara the Suvubu (130 km in Burundi)* tba Kagara (bordar with 
Kwanda in tba nortb), and tba Malagarazi (bordav with l^ania ia ^ba aoutb— at) » 
i.e., about 400 km in Burundi with a 6ur£aaa araa of about 60 Var (IfiniatAra da 
I'Agriculture et de I'Blavaga/FAO, 1988). 

There ara a nnalbar of anall floedplaiaa and awaapa in tba nertb and 

southeast. 



2.3 Keserrolra 

There sra three important reservoirs t Uugere (Province Bujumbura), Bwegura' 
(Pronrinea trnfmoMa,}, and Bahoha (Provinea Ifi^liiga). Xiihdha laaarvolr baa baam 
ateekad vltb f iab (Hlnlattea da I'Agrieultura at da l*Blaw«ga/riO, 198B) . 



* Alao called "Akagara" 
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2.4 GOMtftl 

■«M| Burundi ±m landloekad. 



3. TISHIIl FBODDCIIOI/SOlttRIAL 
3.1 Aquaenltur* 

The geography and the hydrologleal natwork are wall aulMd to flah eultura, 
although the water characteristics are rather poor (low pHt 5.5-6.5; low temper- 
ature; low conductivity: below 100 fiSlcm). Aquacultura traa introduced in the 
1950*« (aboat 352 ponda), but alooat abaadoMd in tba 1960'a. A raeant Fmc* Corps 
project (OSAID 1985-87) sobaibilltatod rural aquaeulturo (425 ponda for 848 aroa). 

Flah species : 

Ormttehramis niloticus, Tllapim rmndalll, Oraochramis tmagMoieam, 
darlM sp. (Mln. Agric. at Blavaga/FAO, 1988 1 Coral OC al., 1986) 



3.2 Flah profhwtioa and par capwt aupply 

Table 1 . FISH PRODUCTION AMD PER CAPUT SUPPLY - Burundi, 1970-1987 



Bominai Domestic Production 
(excluding exports) 



Honinal Consumer Supply 
(exluding imports and 













(t) 2/ 






exDorts (ke/nerson) 


Yaar 


Population 
*000 


Inland 


Aqua- 


Total 


Inland 


Aqua- Total 




eaptura 


cultura 






eaptura 


cttltura 




1/ 






3/ 








3/ 


1970 


3 


456 


13 


300 


- 1/ 


13 


300 


3.8 


3.8 


1971 


3 


513 


16 


900 




16 


900 


4.8 


4.8 


1972 


3 


570 


7 


500 




7 


500 


2.1 


2.1 


1973 


3 


628 


8 


500 




8 


500 


2.3 


2.3 


1974 


3 


687 


10 


982 




10 


982 


2.9 


2.9 


1975 


3 


747 


14 


547 




14 


547 


3.9 


3.9 


1976 


3 


815 


20 


333 




20 


333 


5.3 


5.3 


1977 


3 


884 


18 


900 




18 


900 


^.B 


4.8 


1978 


3 


955 


15 


682 




15 


682 


3.9 


3.9 


1979 


4 


027 


11 


250 




11 


250 


2.8 


2.8 


1980 


4 


100 


14 


767 




14 


767 


3.6 


3.6 


1981 


4 


217 


6 


880 




6 


880 


1.6 


1.6 


1982 


4 


338 


8 


131 i/ 




8 


131 


1.8 


1.8 


1983 


4 


462 


6 


359 5/ 


7 it 


6 


366 


1.4 


0.001 1.4 


1984 


A 


590 


6 


359 5/ 


2 6/ 


6 


361 


1.4 


0.0006 1.4 


1985 




721 


5 


367 5/ 


2 6/ 


5 


369 


1.1 


0.0004 1.1 


1986 


4 


857 


6 


819 5/ 


21 6/ 


6 


840 


1.4 


0.004 1.4 


1987 


4 


998 


4 


984 1/ 25 4/ 


5 


009 


1.0 


0.005 1,0 



II Source: FAG 

H Sourca: FAO Flaharlas Oapt. FISHDAB, after MlnistAre de 1 'Agriculture et da 

I'Blovaga, Burundi 

1/ Included in "Inland capture" If not apaelfled 

iti - - data not available 

5/ Saa alao Itaa 3.3 on page 32 

it Vlneka, 1989 (pora.eow.) 
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Pig. 1* HTPlOOMfBI OV BUnilVX' 
(UtpfA trmi J. flibaaSf 1983) 
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3.3 lalaad eatoh roag* «d pecaatial yi«ld 



T«hl* 2. IILUD C&TCH lAKB AH) FOIUmL TULD 

rMi«> ft> 1/ Ti«ld <t> 1/ 

Lake Cyohoha South 1986 50 200 
L«k«« Ingltaao, 
Kmeamarlnda, 

Kanziglri, and f - - 100 
Llrwlhlnda j 

Laka Kngmro (Smro) 1986 350-400 320-360 

Lake Tanganyika 1982-1988 13 COO-K 000 16 000-23 000 

Rivers Ragera, 



Halagarasl , 

Ruvubu, and 
Ruslsi 



320 



.7°'^'^^ 1982-19M 14 000-16 450 16 94Q-23 980 

1/ Sooroaat Coral at al.» 1986| MUcola k Ltiidqiilat» 1989| 
Mia. Asrle. Blavaga/fAO, 1988. 

Totll fBTOTll TtiM' rounded, laelttdlat aatiaatlon aaall lakaa aad rlvarat 

14 000-17 000 t 

Note : This astlnatat baaad on tha lataat fAO flald raporta, la aboat 2 

to 3 Times higher than the official "Mlnistftre de I'Agrlcultttra at da 
I'Blavaga, Burundi" aatimatat axpraaaad under Itam 3.1 above. 
• 

tlal annual yield ; 
Lakes North (Ragara System) 700 t 

Rivers 320 t 

Lake Tanganyika; 16 000-23 000 t 

Total Burundi (rounded) 17 000-24 000 t 

Corel ec ai., 1986 i 16 000-20 000 t 



4. 8X431 QV IHB TISUII 
4.1 Tlald 

Practically all o£ the fish caught in Burundi come from Lake Tanganyika. Only 
a saall aaovmt of fish for local consianptlan are taken froa tha lakaa In tha north 
of the country. There are three main types of fishery oa Lake Tanganyika: a 
"traditional fishery" operated from dug-out canoes using hand aats, aelne nets and 
gill natst a "small scale fishery" operating from catamarona ualag lift natat aad 
an "industrial fishery" operating from larger vessels using purse seines. Tha two 
latter categories and, to sone extent, the first, fish for 'Rdagala' with light 
attraction. The "traditional fishery" also uses beach seines for small ciehllda. 
tlainatay of tha fisheries Is the 'Hdagala', which consists of two spaelaai 
Uaaocftrlaaa olerfont Stolotbrimmu taqgaaleaai aad tha "Hukaka", LueiolmtM 

The FAO project for research into the lake fish stocks estimated that tha 
naan austalnable yield frook the lake fiaharlas would be about 17 000 t/yn tha 
present catch levels fluctuate around thla laval. 
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4.2 iMtors lafloMttlas yt*ld 

The fishery In Lake Tanganyika concentrates on a etock o£ pelagic fish whose 
dMWlty probably depends on the concentrations elsewhere In tha lalM. At present 
Burundi (In the north) and Zambia (in the south) are the only axaaa of the lake 
where catches are approaching th« naxliBim that can be predlctad. By far the 
greater part of th« laka is still exploited at a relatively low l«v«l. A» ax* 
ploltatlon incroMM gMMrally* th« Burundi catch may b« affactod* 

The Increase in the number of fishing units (catamarans and Industrial 
vessels) in 1983 and 1984, together with the recent decrease of catches and the 
hlglMr p«ce«ntaga of Ndagala cmoffitt, tanda to ahov thit tha thraahold to ovar- 
exploitation is close. Lake Cyohoha, with its poor plankton and fishing effort 
that does not pay (0.8 kg/day/ fisherman) , may also be at the maximum of its ex- 
ploitation. Prodnotlon in Laka tugaaro alraadj caaehad tha aatiaatad potaatlal 
yield. 



4.3 Future devalopment possibilities 

As the Lake Tanganyika pelagic fishery is approaching maximum exploitation it 
is difficult to see that the production o£ freshwater fish in Burundi can be 
aignlficantly Ineraaaad. The northern lakes are small and seem already exploited 
at tbalr naxlw pvoductlon* A study on (^<dioha Laka ahould be undartakaa to 
avalnata flah atodta aad aetoal ylald potantial. Ugliar flab aupply ta Bwruadl 
ahottld h% a«paetad thtoush tlaa danralopMot of «qitte«lt^tt*«* 



5. KEY BIBLIOGSAPHT 

Corsi et al., 1986 

Ministire de I'Agriculture et da I'Elavaga/FAO, 1988. 



mm 



Cyohoha 
Ingitamo 

Kacairiada (Caalriiida) 



Kanzigiri 

Lirvihinda (Rwihinda) 
Rogvaro 



Rungazi 
Tanganyika 



Ragera 
Malagaraal 



Ruvubu 
Suslsl 



(Intamatloual vatar) 



Ceograohleal data 



Altitude: 
Surface area; 
Deptbt 



Loeadoof 



Rwanda, Burundi - 2* 20'-2« 35'S| 29* 58'-30' 13'B 
(D^par lagara Lakaa (kmplax) 

I 380 m 

76 km^ (58 km^ in Burundi) (Kiss, 1977a) 

II m (mean: 5.2 a) (Kiaa, 1977a) 
395 X 10^ 
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LiME CTOHOBA. (cent.) 

Geoerapbical data (cont.) 

Max. length: 32 km 

Mmc. vidcbt 2 km (Kl«*, 1977a) 

Skormliamt 227 kn tot«l| 167 tat in Burundi {tl—, 1977a) 
Ibttl Cfchchm is call«d "Cyohoha South* in Xmnda 

Physical and ehamleal data (Kias, 1976at 1977«) 

Conduetivityt R20 250-256 pS/cm; 296 (surface)] 319 (botton) jlS/cB 
pfff 8.5-9.5 (surface); 7.2 (bottom) 

Temperature: 29«27*C (aurface) 

Ionic eoavoffltion; 

■a 25.75 

K 9.55 

Ca 9.0 

Hg 10.85 

CI 4.30 

8i02 5. OS 

HCO3 152-171 (aurfaea-bottai) 

Fisheries dafff 

Ko» of fltb speei00t 7 (3 Oreochromis spp. ; 2 Eaplochromis spp. ; 

1 Synodontis sp.\ I Clariaa ap.) (Rlss, i977a) 
ITo. of /latonwBf 20 in Burundi (Kiaa» 1977a} 

SO In Burundi (100 in laka), part-tlaa fanara/fiahaiMn 
(Corsl et al., 1986) 
Xbeal annnal catefa: 40 t in Burundi in 1975 (Rlss, 1977a} 

50 t in Burundi (Coral at al., 1986) 
Potmatial aaattal ylmldt 200 tt liaitad duo to poor phyto* and soo-plaakton 

(Corai at al., 1986} Kiaa, 1977a) 



Location t Burundi 

Surface areat 0.7 km' 

Max. IcngCbt 1 km 

Hax. width: 1 km 



Fisheries data 
Pocential annual yield t 



LAKE INGITAMO 

. 2' 30'S; 30' Ol'B (O^er Kagara Lakaa Cooiplaac) 



5 t (Corsl et al.f 1986) 




fljaoaranhleal data 

Locacion: Burundi - 2*27*8t 30*00'S .(Uppar Xagara Lakaa Conplax) 

Surface area: 2.5 }m 
Max, length: 5 km 

Max. widtbi 1.5 km 



Fisher s data 

Potancial annual yield: 18 t (Corsl eC al., 1986) 
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GeogrMDblcal data 

Locativtt Burundi - 2*27*8| 30* 22*B (Qppar WMgrn Uk«« CoapUx) 

Surface areat 7*5 hi 
Max. l^agtbt 9*5 ha 
Mat. Kttfelit 2 Im 

FlMhmrimm dmtm 

fetmttlal uaaud yUldt S3 t (Corai «e 1986) 



Geoeraphicml data 

Loemtioni Burundi - 2"33'S{ 30* 05*B (Uppar Kagara Lakaa Coaqplax) 

8axi»e» armmt 3.4 loi* 



t. length! 4 km 

Mhc. width: 1.5 km 

rimbmrlma data 

Mtmti«2 HUBMl 24 t (Govvt 1986} 



(IntMnaatlonal wistav) 



Gaoerapbleml data 
Loeatloni 

Altltucfe: 
Surface areat 

Max. lengttt 
Max. vid^t 
ShormUami 



(Kiss, 1977a) 
Rmnda, Burundi - 2«21'-2 
(Opp«r Kagara Lakaa Conpli 

1 350 m 

.2 /on i-B,2 ^ Burundi 

2.1 ■ (Man) 

210 X Iff 
18 k 
14.5 
76 k 



27'St 



30" 17*-30»24'B 



100 kn^ (80 
3.9 a {^)^ 



Physical and chemical data (Kiss, 1977a) 

Conductivity: K25 156 fiS/ca (aurfaca); 158 |iS/cm (botton) 
pffr 8.8 (attrfaea)} 7.5 (bottoa) 

Teaperattmt 21.7-26.2" C 

Oxygen: saturation: 120-:50Z (aurfaca); 70-90Z (bottom) 



K 

Ca 
Mg 
CI 

SIO2 

HCO3-CO3 



13.40 
6.35 
4.40 
6.07 
5.40 
37.0 
91.51 



Jfe. of fi«k «p«elMt 17 In 4 fanlllaa 

(Cichlidae, Cyprinldae, CUrlldsat Mochckid— )* 
in Burundi: 45 in 1975/76* 
in Lakat 150 in 1975/76* 
la Lakat 300 t in 1976* 
350-400 t** 



Mo. of fiaharman: 
Xotal aaaual eateht 
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LAf IUHfflPO <eaat . ) 

fisheries data (eont>) 

Potmutiml aamial yiMld: in Buruadli 320-360 t** 

in Lakat 400-450 t** 

liBlted becatw* o£ th* lack of baacbaa for rafeodnctloa 
of cichlids, and fotaar enrarfiahias* 
Sourcea: * Kiss, 1977a 

** Coral ae al., 1986 



emoarmbhleml dmtm 

location: Burundi - 2° 32*8} 30*00*1 (Uppar Kagorm lakaa Coaplox) 

Surface area; about 0.5 km^ 
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BUIMDX, 



LAKE TANGANYIKA 
(iBlMTBBtlaBal mtar) 



G»OKraphical data 
Location: 
Altieodei 
Atrfae* «re«f 



Depth T 
Voluae : 
Max. leagtb: 
Hue. wldtht 
Sbormltamt 
Cmtehment aren 



2 

13 



(sas Fig* 
Burundlf 
773 a 
Bunitidi 

Tanzania 
Zaire 
Zambia 

Total 
1 435 ■ 
18 940 ka- 
673 km 
48 km 

1 500 km tjtali 



1 Md 2) 



, Z«lr«, Zaaibla • 3* 20'-S« 50*8f 30* H| 

2 



600 ha* ( 8Z) 

500 ksa^ (41X) 
14 800 km^ (45X) 
2 000 \aa ] ( 6Z) 
32 900 km^ 
(max); 700 a <aMni) 



135 ka la Burnadl 



249 000 ka' 
Mmjor inflovlng river: HalagarMit lualBl 
Outflairiag rivari Lukuga 

Physical and chemical data 
Coaduetivity: R20 520-610 /jS/cd 
pBt 7.3-7.8 
Surfmcm e«^p«r«eiirer 25* C 
OxygBBt Oxygen limit: 80 a 

Photosyatbetic production: 0.8-1.1 gC/m^^day (Malaekf 1976) 
Ionic eoa^oaitiont (Tailing & Tailing, 1965) 

Sa 57.0 

K 35.0 

Ca 9.3 

Mg 43.3 

CI 26.5 

SO4 5.0 

SIO2 0.38 
HC03>C03 409.3 



fi^harlma data 

Mo» of fUih »peel»at 

Hain catches: 
Clupeidae : 
Caatropealdaa t 



214, o£ vhieh 134 bslonf to tlM faally ClchlidM 
(GrMOVOod* 1964) 

Stolotbrissa taaganicae (Hdagala); Limnochrissa nlodoo 
Lacea app* (3 ap.}| JLueioiaCea atapparai (Hukaka) 



Mb. of iUtmrmmt In BuTondl In 1988t eatlaatod 6 000 (MUckoU k Uadqulat, 1989) 
lb. of hoatat in Burundi In 1988 (Mlkkola & Uadqulot, 1989) t 

Induatrial fishing units 17 

artloanal f lahlng units 1 000 

coastal canoe fishing units 50 
locai aacMsl catch and effort in Burundi wacera; 



Xfi£X_ 



Total 
catch (t) 



No. of 
_bfi8&A 



1952 
1953 
1954 
1955 
1956 
1957 
1958 



500 
000 
100 
482 
492 
541 



10 010 
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'■'*'M*"ni4 (Mat.) 

Fisheries data (eoilt>) 

Totml mauaml emtdt mad mi fort in t ur uadi nmtmrmt (emt.) 





Total 


«O.Qf 




catch (t\ 


iMMta 


1959 


10 220 




1960 


7 820 


1 532 


1961 


5 210 


1 525 


1962 


7 100 


1 522 


1963 


10 500 


1 434 


1964 


9 556 


1 479 


1965 


20 207 


1 848 


1966 


16 695 


1 832 


1967 


IS 520 


1 853 


1968 


12 289 


1 855 


1969 


16 181 


1 897 


1970 


13 291 


1 989 


1971 


16 895 


1 990 


1972 


8 854 


1 634 


1979 


9 396 




1974 


12 124 




1975 


14 778 




1976 


20 920 




1977 


24 050 




1978 


14 860 




1979 


11 249 




1982 


U 600 (Cer«l at al., 1986) 
16 000 (HUdcaU 8 Uad^iulst, 


1988 



Ibeal aiuwal eaecA mad affort la eoeal lafcar 



1982 

(Corai et ai. , 1986) 
BttTUadl 13 600 

Tamaala 25 000 

Zaira 30 000 

Zambia 10 500 

Total 80 000 



1988 



(Mikkola & LindQuiat. 

16 000 
25 000 
30 000 

14 000 
85 000 



Potmatial aaaaal yield: 

(Coral ec ai. . 1986) 



Burundi 
Tansanla 

Zaire 
Zambia 
T«tal 



(t) (max. t) 

21 000 23 000 

122 000 121 000 

135 000 133 000 

QOQ 18 OOP 

300 000 (90 kg/ha) 295 000 



KAGERA RIVER 
(alao eallad AX6GBE4 RIVBK) 
(IntaniatiOBal vatar) 



8'oareat Buruadl/toai^ 

Total length: 785 km 

CouflCriaa trmvmraed: Burundi* Rwanda, Tanzania, Uganda 

Jbjor edtatarlaai Akanyaxtt (Bucnadi, Bmnda), Ijfaibaraage (Bmmda) 

Macftarjwa tot Laka Tlotorla 
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gAfigttA BTygB (eont.) 

GaorrmDb±eml dmtm (eOBt.) 
Spaelml fmrnturmm: 

(1) Ppper Kaaara Lakee ComplMt l • group of lakas distributed aa £ollomt 
ia Atmndli la^tno, KaeMWindat Kanzlgirl, Linrihinda, Rungasif 
in ImiMfaf Blrln, Gahavvkt Gaclumga, Kldogo, Klrinbl, Mlrayl, 

Mugesera, Muhazl, Murago, Sake; 
liicernacionai vmcers ( Burundi / RmmdM) i Cyoiioha South* Bugmro. 

<2) >«ll«t la 



(5) Lower Kaggra Lakes Complex and Floodplaln / Swamp i a group o£ 
«djac«nt fleodplala/awaap. Lakaa dlatrlbutad aa followat 
in 9maidmt dmju, Bkgo, Hmm, Ivaplbali, Ualuni^a, IlmaA*, Mlhladit 
Muharl, Hasho, Ngaranka, Rukira, RwaklbMMt 
Bwanjakl Zlnga, Rvahlkaaat Sakanat 
ia Tanxmniat BlaoagO* Kajuaibura, Lmlot Ifujunju. SnalMia. 
Tloedpl«la/««aap axaa In Iraada 1« elrea 1 000 loi'. 

Fbrslcal and chemical data (Klsa, 1977a) 
Conduetivityt 
fSt 

leoie eo^pMltlon. 



K25 111 P S/ 


CB 


7.01 








Na 


4.1 


K 


1.0 


Ca 


4.6 


Ms 


4.9 


CI 


7.4 


8003-003 


42.7 




0.3 



Fisheciea data 
XDMotlaJ aaaoal yialdt 

320 t ta Buniadi for all rivarat 

•atlaata baaad on rivara vatar auvfaoa araa of 80 kar (Wa. da 
I'Agrlc. at da l*Blanrata/fAOf 1988) and on a pvoduetlTitj of 
40 kg/ha. 



MALAr-ARAST RTVRB 

(latarnatlonal «at«r) 

Geographical data 

Source: along Tan»ania/Bwwdl frontlar 

Altitudmt 1 859 m 

Total langtftt 470 fai (110 kn along Taasaala/Boxuadi frontiar)! 

Ugalla tributary la 495 ka 
Drainage area: 131 572 km^ 

(126 133 km^ In Tanzania! 5 499 laT In Bwnmdl) 
Cboatriaa eravaraadft Tanzania, Burundi 
M^cr eriftnearlaaf Qgalla, Luanga 
Maduusaa tot Laka Tangaiqrika - S* 18*8| 29* 49*1 

fUttritt tffltw 

FottmtiMl aaanal yield: 

All rivers in Burundi: 320 t: 

eetlmata baaad on rlvara vatar aurfaca area of 80 km^ (Min. de 
I'Agrle. at da l*Blavaga/ FiO, 1988) and on a prodnetlTlty of 
40 kg/ha. 
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RlimU RIVER 
(Incernatioiutl water) 

Soureat Burundi 

£*Qgthi 130 km In Burundi 

Countries traversed; Burundi, Ts&saaiA 
Discbarges co: Ragera River 

Flmbmrimm dAtm 
Potmatiml anrnl yleldt 

All rivers in Burundi; 320 t: 

•sclmate based on rivers water surface area of 80 km (Min. de 
l*Agrie. at da l*Bl«vas«/FAO, 1988) and on « productivity of 
40 ks/lsa. 



RUZIZI RIVER 
(Intamational water) 

Scarce f Lake Klvu 

Countries traversed; Burundi, Rwanda, Zaire 
Discbarges Co: Lake Tanganyika In Burundi 

Physical and cb '»^i''»i ff'*-" 

Conductivicyt upper course, K]^g 1 190 p S/cm 

lower course, R^g 828 ;iS/cm 
Ionic coK^oaltiont (Baauehsap, 1939} (Dubois, 1958) 

mg/l mg/l 

■a 9A.8 98.0 

K 63.0 7A.0 

Ca 8.4 8.5 

Mg 67.0 101.6 

CI 23.8 16.6 

SO4 17.8 9.0 

SIO2 9.0-9.8 8.0 

BCO3+CO3 638.1 585.6 

Fisheries data 
PeeeaCial uaaiml yield: 

All rivers in Burundi: 320 tt 

estimate based on rivers water surface area of 80 km^ (Hln. da 
I'Agrlc. at da l*BIevaga/FAO» 1988) and on a productivity of 

iO kf/hn. 



7. BIILIOOBAVR 
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Hinist^re de 1 'Agriculture et de I'Elavage, Republique du Burundi/FAO, 1988 
Tailing & Tailing, 1965 
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CnmL AIUCAN BSPUBUG 



I. (BOGIAFHZ AID CLZIUZI (IteleanM, 1979a) 

Central Afrlcar. Republic has a surface area of 622 980 km . Essentially a wall- 
w»t«r«d plmtMUi tha uplands (circa 1 500 ■ alcltuda) aarve as a watarshad dividing tha 
Gharl BaalB trim that «f tha Ottbaagul/Zalra* Meat of tiM eoantry is opan savanna 
tending to become more arid toward the north* ThaM ia aOM rain foraat 1b tha a xttaa a 

southwest and aemi-desert in the northeast. 

Tha eliaata la fairly eooalatant ovar aost of tba eouattj with ralna well diaparaad 
tkreo^heot tha yaar. Thara iat hcmtfttx, a 4riar pariod tren Daeaabar through April aad a 
vattar pariod froa May through Oatobar* 

Tha Cantral Af rlaaa Kapoblie haa an antlraly asriealtaral aeonsnif vith a larfaly 

rural population, most of vhich is coneentratad la tha aottth of tha oouatry. lhara ara 
larga tracts of wild and uninhabited land. 



2. BIMOaiUPR (aaa Figure 1) 

2.1 Lakes 

There is one medium-sized lake in the North (Laka Ibneua)* Snail lakaa ara 

abundant on the floodplains of the larger rivers. 

2.2 Rivara, rieo^lalas and 8wnpa (Haleoaaa, 1979a) 

Iha Cantral African lapablia la dividad Into fevo aain watarshadst 

T7 tht Mllth thara la tha Zalra Baalnt whare tha Oubangul (totathar with Ita 

headstream, the Mbomou) forms the southern border of the country for over 
I 000 km, and is fed by numerous small rivers. The Mambere drains into tha 
flaagha llwart which alao faada tha Zaira Xlvar. 

To tha north two aain bloeka of rlwara flov toaard tha Charl Uvar. In tha 
aorthaaat thara la tha Bahr look and In tha aorthaaat tha Banlatiil and Quhaa* 

Ixtanalwa fleodplalna (circa 90 000 ara davalopad la both bloeka. 

2.3 Rasarvoirs 

Thara ara aavaral .mmU dsns in tha coaatryi aeoa (l*a. Boukoko aad Baoro) 
raaehlng an araa of aavaral haetaraa. 

2.4 Coastal Lagoons 

Thara ara no coaatal lagoonai tha coontry Is laadloefcad* 



B. TISBBRT PIU)DOCTiaa/FOIiamL 

3,1 Aquaattltara (DaaauaiaelCt 1985t ▼laeka* 1909 para.eaaa.) 

Aquacttltora was Introduced in Central African Republic in 1952 and raaehad 
ita mrr*^-^ davalopawnt in 1958 (12 000 to 20 000 ponds), before decreasing in tha 
1960*a* Aquacultura rababllltation started in 1968 with FAO/OHDP regional project, 
feUoptd by othor projaeta. In 1964t abont 0 500 flahfaiaara ware anploitiag aoaa 
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CBKIBAL AmCAH KBPUBLIC 



10 000 pflod* for • total mrtL of 127 Iw (••• Tablo 1) (DaemaiBek, 19S5). 

Aquaculture production started decreasing again In 1985 (VlsclMt 1M9» pMra.eoai*)* 
Aquaculture yield potantial Is estimated at 3 300 t/yr. 

Btto Oak wtfilit rttMd' 

Onoehroil* otlotieaa (190 t la 19M)| 

Clarlas garlepinus (Clasara) (3 t in 19M)| 
Heterotis ailotlcus. 



Evolution of Rural Aauacultura . 1984-1988 
(cit9d by Jmamnu, If 89) 



Dec. 1984 gept. 1988 

Ho. Fish Fanners 5 692 1 982 

Ho. ponds In production 8 019 3 090 



3.2 liah fgoda eti ea aad pov e^put Bopplj 

Tabla 2 . flSB PftOniCnOH - Cmtral African Bapablie, 1970-1987 

Konlnal DooMatic Production Homlnal Consuraar Supply 
(•aelnding aj^orta) (axlndiag imports and 

d) exports (kg/person) 

Year Population Inland Aqtta> Total Inland Aqiia- Total 

*000 capture cultuca eaptttra cultura 

ii U U ii 



1970 


1 


875 


9 


700 




9 


700 


5.2 




5.2 


1971 


1 


910 


9 


040 




9 


040 


4.7 




4.7 


1972 


1 


946 


11 


300 




11 


300 


5.8 




5.8 


1973 


1 


982 


11 


300 




11 


300 


5.7 




5.7 


1974 


2 


019 


11 


300 


5 kl 


11 


300 


5.7 


0.002 


5.6 


1975 


2 


057 


11 


515 


25 4/ 


11 


540 


5.6 


0.01 


5.6 


1976 


2 


103 


10 


000 


25 A/ 


10 


025 


4.7 


0.01 


4.7 


1977 


2 


150 


10 


000 


30 4/ 


10 


030 


4.6 


0.01 


4.6 


1978 


2 


198 


10 


000 


46 4/ 


10 


046 


4.5 


0.02 


4.5 


1979 


2 


248 


10 


000 


67 i/ 


10 


067 


4.4 


0.03 


4.5 


1980 


2 


298 


10 


000 


80 4/ 


10 


080 


4.3 


0.03 


4.4 


1981 


2 


351 


6 


800 


104 4/ 


6 


904 


2.9 


0.04 


2.9 


1982 


2 


405 


5 


800 


105 1/ 


5 


905 


2.4 


0.04 


2.4 


1983 


2 


461 


3 


600 


232 5/ 


3 


832 


1.5 


0.09 


1.6 


1984 


2 


518 


6 


600 


309 i/ 


6 


909 


2.6 


0.12 


2.7 


1985 


2 


576 


8 


800 


288 S/ 


9 


088 


3.4 


0.11 


3.5 


1986 


2 


639 


8 


800 


193 51 


8 


993 


3.3 


0.07 


3.4 


1987 


2 


704 


8 


800 


88 S/ 


8 


888 


3.2 


0.03 


3.3 



TT Source I FAO 

2/ Sources t FAO Flaheries Department FISHDAB 

Department "Forets Chesses et Peches", C.A.R. 
Forata Chaaaaa at Paehaa/PHQD/FAO laportf 1985 

nmtwao Ufwt, im» 

1/ laelnded in "Inland Captnxa* If not apoeiflad 

1/ Daoaunlnck, 1985 

it Yiaeka, M., 1989. (pwa.eoM.) 
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3.3 lalaad 



eateh rmt^ aad potastlal ylaU 

Table 3 . INLAND CATCH SAME AID FOURTIAL YIELD 



Water body 



Period 



Annual catch 



Potential annxial 



Lake Mamoun, 

Bahr Aouk River, 
Bahr Kaaeur River » 
Ouham River 
Kotto fc Sangha Rivers 
Ubaosi & Mbooou River* 
Other water bodies 



198S.19BS 



1975 



(1 800-10 000) 
6 000 



1 800 



(18 000-30 000) 
24 000 

. * 
. * 
5 000 ** 



included in "Other water bodies" 
rough eatlaete 



Total annual yield ; from 3 600 t (In case of drought: 1983) 

to 12 000 t (Deceuninck, 1985) 

Potentia l annua l yjald i frcn 23 000 t (low flood years) 

to 35 000 t (high flood years) t 

29 000 t (mean) . 

3 500 t (aquaculture) . 
Sources t see text "Water Bodies Dlreetecy". 



4. STATE or THE EISflERX (mainly after Weleooae, 1979a) 

4.1 Tleld 

The neatnal eateh Is approxlnately 10 000 t« about 801 of vhlch originates 

from the northern floodplaln. There is a small but significant yield froa aqua- 
culture which is now widely spread In the south of the country. 

4.2 Taetora laflueaelag yield 

The rivers o£ the Oubangui Baoln an- r crpu t i^cl 1 y nc;'„ very productive. They 

have no true floodplaln and their fisheries are unable to meet the deskand for fish 
Is Bangui. The northern floodplalns are quite productive and could produce 
substantial!}' more fish. They are, however, far from the main centres of popula- 
tion and are badly served by roads. Furthermore, they are subject to fluctuating 
rainfall and were severely affected by the 1981-1984 Sahallan drought. Another 
constraint la the shortage of fishing equd^nent. 

4.3 ftttnre developaent peeeibilltiee 

Inland fisheries should Inereaae In inportence in the Geotrel African 

Republic over the next few years. The productivity of the northern floodplalns may 
be realized to a greater extent and aquaculture could svsntuslly maks a significant 
contribution to the total eateh (aquaculture potential annual yield t 3 500 t with 
the eadstlng ponds). 



5. tIT BIBLIOOEAm 

Deceuninck, 1985 
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6. lUBR BODin Dmciocr 

RlvTa and floodplatn* 

Bahr Aouk River and Floodplaln Ouham River aad Floedplala 

Bahr Kameur Klver and Floodplala Sangha River 

Kotte llvar Obaagl/OiibMigal Blvw 

Eaaarvolra 

Baoro 
Boukoko 



CeegraphicaJ data 

Locaclont Northern Central African Bapablle - 10* 7*Bf 21* 55*1 

Aleitndat 430 a aal 

Mmx.lengtht 14 kn 

Max. width: U kni 

Major ixiilowing river t lataral aplllaga itom Bahr Kaaaur Rlvar 
Outflamiag rlwrt aonsi laadloekad 

4|p«el«l fMtUVai Ion-permanent lake; may dry up during dry 
Included in Bahr Rameur floodplaln. 



fetMClal mmtal yimMt 8m *Balur Aook Uirar and rioedplcia" bclov* 



(Intcmctlancl «at«r) 

flaoTanhigal dmtm 

Source I Bxtrene aouthcMtcn Chad 

Altitude t 749 m asl 

7oCaI l*ngcbt 620 km 

Cotuitriea traveraedt Chad» Central African Republic 
Ibjot erltetarieet Bahr Kanaur 

Discharges to: Unlte« with the Bamlngui to form the Chari 

Spaciml features: Extensive floodplaln (area of 370 000 km in Central African 

Republic) dotted with numerous small lakes. This floodplaln lo 
developed Jointly vlth the Salaaat River In Chad. 

Fiaberies iata 



No, of fiabermaai (PHUD/FAO, 1982) 

Prefeeelonalt Behr Aoidct SSOt Vekagai 300 

Part-time (dry season only): circa 1 500. 

Total annual catch: In the Central African Republic the composite catch from tha 
Bahr Aouk, tha Bahr Rameur, the Ouham and their tributaries and 
floodplalae varlae iron 1 800 t (during the drought of 1983) to 
10 000 t (Deeeunlnek, 1985), vlth an average of 6 000 t. 

Potaaeial asaual yield: (FMOD/FAO, 1982) 

Rlvere Bahr Aouk, Ouhaa, Bahr Kameuc, Vakaga and 
eeeeelated fleedplelnat 

from 23 000 t (lew flood years - 6 000 km^, 30 kg/ha/yr); 
to 30 000 t (high flood years - 10 000 km^, 30 kg/ha/yr); 
24 000 t (naan flood Toara • 8 000 kar, SO kg/ha/yr) . 
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sawEUL Aiixcfti ufubuc 



geoitriiP&ie<I dmta 

Source t Extreme northeastern Central African Republic 

Altitude: 1 330 m 

focal l»ngUit 525 km 

Countrtmm trmvmtwmdt Cmtrsl Afrieaa Rapubllo 

Ifl^or tributaries : Gounda, Vakaga* Oiuuiidjla* Bar Oulott» Tata 

M0A»rs*» tot Bahr Aouk River 

Spmeiml immtuntt Poaaeaaea floodplaina along mxeh of Ita langtli and ita 
trUmtavlaa. Suppllaa vatar to Laka Maaoim* 

Fisberiea data 

local 1 emtebt Sao "Bahr Aouk River and Floodplain" 

Jtoeaatlal aaaoal jimldt 8aa "Bahr Aouk llvar aad Iloodplaia" 



Geoxravhical data 

Source: Chatne dea Mongoa MountaliWt aorthaaat Cantral Afxioaa laptiblla 

▲IciCtidaf 1 190 B aal 

Tloeal lan^f 730 fat 

Drainage area: 78 400 km 

CounCrlea traversed; Central African Republic 
Mtjoe trltaearleaf Bongout Dja* Flpi 

Diacbargea to: Ubangi River 

FoIuBS of diacbmrge at moucb: 136-928 m'^/sec (OMan monthly)! i 300 ra^/aec (i&ax) 
flood togimmi paak flocda in Baptanbar-OetolMr 



ODHAM RIVER AMD FLOODPLAIB 
(International water) 

Ceograplileal <iaea 

Source: Rarre Mountalna, veatem Central African Republic 

AZeiCttdet l 220 m aal 

focal lonttbt 790 km 

Cooaerlaa tnmmdt Caatral Afrleaa Rapublle« Chad 
Major tributaries : Bobo* Maiisa Bakaaaa 
DtBchttgea tot Charl 

Blpoelal fomtunot lataral floodplain with nuMveua aaall lakaa along loMr IM kn 

Fiaheriea data 

Tottl atuniai catch: See "Bahr Aouk River and Floodplain" 

Potential annual yield; See "Bahr Aouk River ar.^? Floodplain" 



SAMGHA RIVER 
(Intaznatlonal vatar) 

Ceographical data 

Source: Karre Mountlana* waatara Cantral Afrloan XapuibllA 

Ibtal langcbi I 000 kn 

Cooneriaa eravoraadr Cameroon, Congo, Cantral African Kapubllc 

Major tributaries: Llkuala, Ekela and DJa Hvara 

Diaeh»rg»» tot Zaire /Congo River 

7o2um of tfiaefcarga at moatbf 700-4 300 m'/aae 
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(Int«nwtlo«Ml «at«r) 

GeofiirapbieMl datm 

Source i Tha Ubaivgl River la formed by the confluence of the U414 end 

Boom Rivers at Tekooe. The UAU rleea in the nooatelne near 

Lake Albert; the Bomu has Its source on tha frontier between 
Sudan, Cantrai African Republic and Zaire. 
Total lengths Mbeneu/BcNBia 710 km (Zaire, Centrel African Republic) 

UA16 1 210 kn (Zaire) 

Ubangl 1 060 km (Congo, Central African Republic, Zaire) 

The longest eontlaueue course la 0414 + Qbenglt 2 270 ka. 
Dr»iM»ge axeaf 772 800 km^ 

Ceuatriea eraveraerf} Congo, Central Afrleen Republic, Zaire 
Hajor tributaries: Kotto, Ouaka, Mborl, Chlnko 
Olaeliar^ea co; Congo /Zaire at Liranga 

Xloorf ragimat Augoet to Deeeniber, nasimn in October (unlBodal)t 

low In March-April. 
Flow: at Bangui: 800 m^/sec to 11 000 m^/sec; 

mean: 4 000 m'^/sec. 
Level variation; 9 m (iDax)| 5.5 m (mean) 



Pbvaieal and cbmmlcal dat» (Micha, 1973) 
Couiaetivityt 19.5-56 ju8/em 

pBt 6.2-6.9 

Oxygen: mean at Bangui: 6 ng/1, 75Z saturation 



^sherios data 

Ho. of species: 233 i:i 25 families (Gosse, 1968; Micha, 1973) 

Total annual caccli: Ubangl River in Central African Republic: 1 800 t (1975) 



BAORO RESERVOIR 

CaoaranlileaJ data 

Locatloaf Central African Republic 



GeofiraDbical data 

Loeatlont Central African Ropobllc 



7. BIBUOOIAnr 

Deeeoalnek, 1985 

DApartement Focita, Chaaeee et P4chea - RCA/PHUD/FAO, 1985 

Gosse, 1968 

Janaeen, 1989 

Hlcha, 1973 

raOD/FAO, 1982 

Vennetier ec al,, 1984 

Welccoone, 1979a 
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OOMOBOfi 



1. GBOGBAm AID CLUMn 

Comoros (vlth a surface area of 2 170 km ) consists of 3 main Islands and several 
Mwllcr oam»t o£ voleanlo origin. Th« l«l«nd« txm ▼•rlabl* in topography and lnclud« 
iMiVlly foTMtad hilly t«mlB» jtlattnut Imwrn fl«ld« and eoMt«l lovlcnd*. 

There ia a hot humid monsoon season (November to April) and a drier cooler season 
(Hay to Ootobar) . CiyoloM* and tidal waves axa f xaqaaiit durias tha aoBMr* 

Tha aconanv la alaoat entlraly baaad on agrleultura. 

2. 



2.1 LsLkes 

thrnn are two aMll paxMnwat lakaa on Aajouaa lalaad. 
2*2 Uvamt flood^plalaa and Wmmf 
lliora ara a fmr abort atraana* 

2.3 Reservolra 

Thoro axe no IqtottndMiita. 

2.4 Geoatal laaoaoa 

Hmso an no ooaatal logoona* 

3* IZimr RflODQIXOH/MKIUIlAL 

3.1 Aquaeulttnra 

Thara la no aquaeultura In Conoroa (VdLneka* 1989 i pars, comm.) 

9.2 liab pgoJnotien wd par o^ot aupplj <aao Tablo I) 
9.9 lalaad oatdh raaga aad potaatial jlaldi aoaa 



4. 9XIII or IB ixnm 

4.1 Tiald 

There Is no significant inland fishery yield of any kind. 

4.2 laotora InflaamniBg yield 

Hm lade of algaifioant Inland vatar 
4.9 AiCwo davalapMst poaaibUittaa 



In view of the large marine potential and lack of inland waters i no inland 

flabacy la Ukalj to davalep In tha focaaaaahla futuxa. 
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IaUA_L* nSH FRODUCnOH AID PBR CAPUT SUPPLY - Conoros, 1970-1987 



Roaliwl Production Nominal Consumer Supply 

ft^ 21 (kg /person) 

Taar Population Inland Aqua- Marina Total Inland Aqua- Marina Total 

*000 1/ eaptuxa eoltura eaptnra eaptura oultura eaptura 

tagaii laaaal iasml iaaml 



1970 


271 


2 000 


2 000 


7.4 


7.4 


1971 


281 


2 000 


2 000 


7.1 


7.1 


1972 


290 


2 000 


2 000 


6.9 


6.9 


1973 


300 


2 000 


2 000 


6.6 


6.6 


1974 


311 


2 000 


2 000 


6.4 


6.4 


1975 


S22 


3 850 


3 850 


11.9 


11.9 


1976 


333 


3 500 


3 500 


10.5 


10.5 


1977 


344 


4 000 


4 000 


11.6 


11.6 


1978 


356 


4 000 


4 000 


11.2 


11.2 


1979 


368 


4 100 


4 100 


11.1 


11.1 


1980 


381 


4 200 


4 200 


11.0 


11.0 


1981 


393 


6 400 


A 400 


11.2 


11.2 


1982 


405 


4 600 


4 600 


11.3 


11.3 


1983 


418 


4 800 


4 800 


11.5 


11.5 


1984 


431 


5 000 


5 000 


11.6 


11.6 


1985 


444 


S 200 


5 200 


11.7 


11.7 


1986 


458 


5 250 


5 250 


11.5 


11.5 


1987 


472 


5 250 


5 250 


11.1 


11.1 



XI Source: FAO 

2/ Source: FAO Fisheries Department FISHDAB 
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COWM 



COMBO 



1. GIOOBAFHX AID CLIM41I 
(Wtloena, 1979a) 

Hm DwDocracle Rapubllc of Congo (with a surface area o£ 341 500 km } can b« 
dlvldad Into foor topographioAl rvglonst 

(•) a coaatal plain vhlch extends about 60 km Inland to the foothills of 

tlM Mayombe Mountains; 
(b) tlM llara and OgouA Vallaya of tlw •outh-eMitr* ll« b«ew*«n aountalnai 
(e) th« Batdca PlatMHt* vlileh acrvM as ««t«r«h«d to tlio OgeoA and mmm of 

the feeder streams of the Zaire system; and 
(d) the Zaire Baain, which occupiea the whole of the north of the country* 

Thar* la aoaa dry aanraaaa la tba eaatro o£ tho ematxj Vat voot of It la oovotod 
with denaa rain forest. 

Ttmf la ona long rainy aaaaoo wbleh laata for algbt aontha of tba yaar and paaka 
In April and ■ovoobor. Tba dry aoaaon laata frooi Joaa to Saptaabor. taparatnroa ara 
•von« but raaeh a irtnlnnB durlaf tba dry parled. 

Congo la priaarlly an agrleultttral country although it alao haa a conaidarabla 
focaatry ladoatxy. 



2* imOOKAflf (aao flgura 1) 

2.1 Lakes 

There are several minor lakaa aaaoelatad with rlvar floodplalna (i.e., Lakea 
Tale, Cayo, Dinga, Manga). Brassairllla la locatad on Fool Malabo (Stanley Pool), 
a laka-llka anlarg— ant of tho Zalro/Congo Ilwor. 



2*2 UwarSf flaadplaina and Sm^pa 

Tba Zalra/CoofO Uvac fotaa tba frontier between Zaire and Congo for ovar 
500 kn of ita lonr eourao. Iho frontiar eontlauaa for a further 500 kn up tba 
Obangttl. Tba hlntarland of thaaa rlvara fotna a vaat narshland (tba Cuvatta 
Congolaise) with extensive seaaonal savanna floodplalna and permanently flooded 
gallery foreata. Tba area which covera about 30-45 000 kn^ la dralnad by the 
llwor San^w« tho LUtonala and Llhouala-aun-Htebaa aa ««11 aa by na— oua Mallar 
riwara* M aavatal iaallar c o aa t al rlwara« tho EoaUeu la tha largaat. 



2*3 Raaarwolra 

There Is one Impoundment on the Bouenza (tributary of Koullott) at 
Moukoukoulou and a aacond ia planned at Sounda on tha Kouilou. 



2*4 Coaatal Lagoena 

Tbara ara thraa aaall lagoonat Conkooatl, Loubl and Malopda. 
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3* fisiiR moDocnes/TCmriiL 

S*l AqoaeulttUM 

la 1986 1 S25 prlvmt* fish farmars, axploitlng 1 454 ponds for a total araa 
of 4 479 mtm» moA produetlon of 45 tijvt «*ro eoimt«d by «n FAO/mP project. Tin 

aquaculture centres are managed by the Government with FAO/QMDP assistance. An 
industrial fish farm is in operation in Brazzaville and prodoeM 15 t Oreochromit 
ailoticus per year (Decwialaok, 1988). In 19S7« IIS t OfO^OFCmiM aUoelcw 
voro produeod In tho wholo eouatty (Vlneko* 1989* pora.oooB*)* 



3*2 fiab prodttction and per ci^t aupply 

Tfcbla 1 . nSH nCDOCnOl MD nt CAPUT SDPPLT - Cange, 1970-1987 



■oBltial DoMstle Production loniacl Comi— r Supply 

(excluding exporto) (excluding laporta and 

(t) 21 axnortal fke/ceraon) 



Tear 


Populetiea 


Inland 


Aqua- 


Marine 


Totel 


Inland 


Aqua- 


Marine 


TotiO. 






'000 


capture 


culture 

3/ 


capture 






capture 


culture 


capture 




1970 


1 


201 


3 


000 


- */ 


9 


700 


12 


700 


2.5 




8.0 


10.5 


1971 


1 


230 


6 


000 


7 


600 


13 


600 


4.9 




8.1 


11.0 


1972 


1 


259 


7 


000 




14 


000 


21 


000 


5.5 




11. 1 


16.6 


1973 


1 


289 


8 


000 




15 


500 


22 


500 


5.4 




12.0 


17.4 


197A 


1 


320 


8 


000 




14 


79A 


22 


794 


6.0 




11.2 


17.2 


1975 


1 


352 


8 


000 




15 


103 


23 


103 


5.9 




11.1 


17.0 


1976 


1 


38S 


8 


000 




17 


869 


25 


869 


5.7 




12.9 


18.6 


1977 


1 


A19 


8 


000 




15 


364 


23 


364 


5.6 




10.8 


16.4 


1978 


1 


454 


8 


000 




16 


297 


24 


297 


5.5 


m 


11.2 


16.7 


1979 


1 


491 


8 


000 




19 


830 


27 


630 


5.4 




13.1 


18.5 


1980 


1 


529 


8 


000 




20 


965* 


28 


965 


5.2 




13.7 


18.9 


1981 


1 


568 


12 


000 




17 


665* 


29 


665 


7.7 




11.2 


18.9 


1982 


1 


609 


11 


956 


44 5J 


18 


835* 


30 


835 


7.4 


0.03 


11.7 


19.1 


1983 


1 


651 


11 


989 


n 5/ 


21 


702* 


33 


702 


7.3 


0.006 


13.1 


20.4 


1984 


1 


695 


11 


971 


29 5f 


19 


297 


31 


297 


7.1 


0.02 


11.4 


18.5 


1985 


1 


7A0 


13 


500 


39 5/ 


16 


336 


29 


875 


7.7 


0.02 


9.4 


17.1 


1986 


1 


788 


11 


918 


82 5/ 


17 


994 


29 


994 


6.7 


0.04 


10.0 


16.7 


1987 


1 


837 


13 


385 


115 5/ 


17 


513 


31 


013 


7.3 


0.06 


9.5 


16.8 



1/ Source: FAG 

II Source t PAO Pleberlee Oepartaent* PISHDAB 

2/ inelttded In "Inlend capture* if not epeeifled 

A/ - ~ data not available 

2/ Vinekei 1989 (pera.coom.) 

• Vmtiam esporte waret 1980t S50t| 1981t 60 tf 1982t 730 tt 1983i 500 t 



3.3 Znlaad cstdi vaage and petestial jield 

See Table 2. 
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Table 2. IHLARD CATCH BAIKX AND POmTIAL YIKLD 



Water body 



Parlod 





Lake Loxtandjlli 
Pool Malabo 
Lak* Ndaabo 
Guvatte Coogolalaa 



9 



1 000 



3 



Floodplaln and 
Llkouala, Llkouala< 
aox-Havbaa and 



10 000-15 000 



60 000-100 000** 



Sangha Rivers 
Other water bodies 



10 000-15 000*** 



No specific data available for: 

Lakaa Cayo, Dlnga, Loufoualeba, Nanga, Tchlpounga, Tele, and Youbli 
Rivare Congo, Roullou, Ogooua aa»d Qbtfagll 

Lag oono Conkouati and Malonda. 



* vhen not specified, included in "othar watar bodiaa" 
** based on 15-25 kg/ha/yrt see text 
*** roogb aatlaata* 



mmTlffl IBT"^ 70 000-115 000 t 

100 000 (Coral ac al., 1980) 



4. tXAXI OF THE FXSHBBY (mainly after Welcoiana, 1979a) 

4.1 limU 

There Is little doubt that tha pnaaot catch frcB Cento la vaxy lovt 
ralatlva to tha potential* 

4.2 laotors ***g jlald 

Tha main flahary la at fnraaaBt eoneaiitratad on tha oxtanalva floedplalna of 

the Congo Basin (centered nround Mossaka, Loukolela and Djoundou), but are fished 
at a low level because of their iaaeoaaeiblllty and low population densitiea* 
9am anall c o aatal laonatrlaa bodloa arc In naad of awylronnantal robabilitatlon. 

4*9 ^tura developoient possibilities 

Tha potential for increasing eatebas la vary great. Tha floodplaln cooiplax 
of tha Sattgha/Llketiala/Llkouala-aax-Baibaa (Cixvatta Congolaiaa) tlvara la one of 

tho most Important undeveloped inland fisheries In Africa. The 30- AO 000 km of 
floodplalna are partly savanna and although the gallery forests and flooded rain 
foroata aza oovarad vlth blacloraters , the savanna plains are flooded by white- 
vatara. Evan a eonaarvatlva astiatate of sustainable potential (15-25 kg/ha) gives 
a yearly catch range of 60-100 000 t. Because of Its Inaecesslblllty and the 
difficulties of operating there, the development of the area nay take some tlaa. 
Hovovart currant actlvltlaa for tha creation of pre-cooparatlva grot^a and tha 
latzodttctleo of now ftahlag matheda pvealaa a rapid davalopnont of tho —etor in 
thn noar future • 




11 000-16 000 t 

12 000 (Oacaunlnefc, 1988) 
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tig, 1. IRDBOLOGICAL NETWORK OF REPUBLIC OF CONGO 
(Sttach, 1963) 
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5. nr BIBUOGBAVBT 
Corsl «c al.f 1980 

«. HftKl BOUIS VSSMCXaa 

Lake a 



Cayo Pool Malabo (- Stanlay Pool) TehipousB* 

Oin^a Nanga Tala 

LouMidJlll MMbo Toubl 
Leufottalaba 



Conge/Zatra Ogooue 

Kottllott Sangha (and Floodplaln) 

Llkouala (and Floodplaln) OlMngl/Oubaagul 
LUcouala-aux-Harbaa (and Floodplaln) 



Lagoona 



Conkouaci 
Leubl ("OJme) 



LAKE CAYO 



GmoerMDhictl data 

leeaeleaf Ceogo coastal plain - 4* 55*8| 12* 0*B 

Surface atwai 16.5 km^ 



Dmptb: 4.5 n (max.)} 4.2 m (mean, at max. volume) 

fblme: 30-70 x 10^ nr (vaviaa aaaaonally) 

Jbz. length I 7.S km 

Muc. vidtbt 5.0 km 

AMumal fluctuation in level: 1.8 ■ 

UnJor InflowlJV rivmrt Lote* (fron Laka Leufoualaba) 

OutUemiaig rivmrt Letai (to Maloada Lafooii) 

fecial feaCuTBtff Easvlly lafiMtad vlth papyrua 

SurfMce eaaqMraturai 26-35.5* C 

Oxygen: lov (0-4.5 mg/1) oxygen levala d\ia to decompoaitlon of dead 

plant aatMTlal 

Fiaheries data 

Jf6. of fi»b mpmciMi only ttoit«pfxu» dolloi praaaat la laka. 



GeotrMDbleml data 

Loeaelonf Congo* ooaatal plain - 4*11'S{ 11*53'B 

ileieatfer elroa 400 a aal 

Surface area: 4.7 Var 

Mut. ieogch: 4.5 km 

Muc. wUtht 1,5 km 

JAtior inflomlag rimt lataral aplllaga from Xouileu Klvor 
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Geoeraphieal d&ca 

Locatiom Congo coastal plain - 4*21*St 11* 37'B 

Depthi 9.0 B (aax.) 

Swrfte* armmt about 2 Vkt 

Pbrmical and chemical data 
pBt 5.40-6.1 
ra^paneiirsf 30.0-31.9* G 

Fisheries data 

focentiai annuai yield: 3 t (15 kg/ha, acid watar: Walconma, 1989, para.ednB.) 



GeoF.rapbical data 

Locatlomt Congo coaatal plain - 4* 53'8| 11*S7*B 

Surfaem mrmmt 5.7 km^ 

Depth: A. 5 n (max.): 3.0 m (mean« at n«x. veltnw) 

Volume; 8-17 X 10* «^ 

Max, leagtbi 3 km 

Muc. w±dtht 2 ka 

Annual fluetu^rj^n in level: 1 . 3 km 
Major inflowing rivers: Lo^rad, Koulombo 
Outflowing river: Lo6m^ (to Lake Cayo) 
Spaeial faattzraat Baavily Infaated with papyrus 

Fbvaie^ ^ 'Aamlcal data 
T^a^aracurmt 25.5-320 C 

Oi^g»u» lov <<4 ng/l) oMjzma l«vttl«, dua to daeoopositioii of daad plant 

mt«rial 

Flaharies data 

Som of fish apaeiaa: only Procopeerua dolioi proso&t in laka. 



vent. HAijnn /, STaw-gy pmia 
(Intarnatlooal watar) 

Geograobleal data 

Loeatioai CoDfo, Zaire - 4° 15'S; 15° 28'B 

Surface areai 5S0 tar (330 kH^ in Congo { 220 km^tn Zalro) 

Depth: 20 m (max.)| 3 m (UMSn) 

Max. leagcbt 40 km 

Hex, vridtbt 20 ka 

Shoreline: 95 km 

Major inflowing river: Congo/Zaire 

Special features: Voci Malebo ia a riverine lake, with a large central Island (lie 
Mbainott) and several smaller aandbanks which are subject to 
inundatton* 

Fisheries data 

Total anaual catch t elrea 1 000 t froa (Jongo watora 
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LAKE MABGA 

Geoxrapbical dmtm 

Loemtiottt Conge* eoMtal pl«la - 4* li*St 11* 48*B 

Altitude; circa 300 m Ml 

Surface area: circa 15 km 

Xteptii.* 2 m (iMX>)t 1*5-2.0 ■ (MUit VkrlM •Msonally) 

JCnc. length: 8 km 

M*x. width t 2 hm 

Major inflowing r±V9rt Louandjlll 

Outflowing riven Loamdjlll (trlbutarjr o£ Koullou) 



Physical and chemical data 
pBt 6.35-7.20 
Tea^rmturei 27-34* C 



LAKE MDEMBO 

Geographical data 

Loemttoat CongOt eoutal plain - 4*21*8; 11*39*B 

Depth: 6.5 ro (max.) 

Surface treat circa 2 km 



Pbrsical and chemical data 
pH: 5.21-5.82 
Temperature: 30.8-32.5° C 



Fiaheriea data 

Potential mnauel yield t 3 t (15 kg/lw* aeld watart Ifoleoanat 19B9( para.eonn.) 



emomrmtAleml data 

Loeatieat Congo coaetal plain - A"* 43*8f 11°54'E 

Sarfmem araat 0*08 hr 



Geographical data 

Location: Congo. Cuvstta Congolaiae (Central Basin) - I'aO'Nt 17'>9'B 

Sarfaee areat 20 Var 

Max. length: 6.5 km 

Max, width: ^.5 km 

Main taflomistg river: lateral flood spillage from Bali Rlvav 
(tributary o£ Llkouala-aux-Harba« Rlvar) 
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Gmomrmnbleml datm 

loeatloof Congo, coastal plain - 4* ll*8t ll*40*B 

Surface area: 3.5 km 
Max. length t 2.5 km 

Hw. tKldCbi 2.0 tat 



COHGO/ZAIKE RIVER 
(Intanwtlonal vatar) 

8m alao "ZAIBB KIVBR" imdar <*ZAIIB« (oouatxy) £or won d«tailad data. 



UmaarmtAleml d»tm 

Sotireef The longest continuous stream is: Chanbezi River, Lake 

Bangweulu, Luapula River, Lake Mweru, Luvua River, Lualaba 
XlTar. Thm Lualaba River changes its name to Congo/Zaln at 
Klaanganlf 2 000 km from tha nouth. In the Congo It ia 
navlgabla £roB Brasacvllla to the Oubangul aoath. 

AZtiCttde: The hlgbaat aourea la that of tha Inalaba - 1 535 m aal. 

roeal laagtbt 4 700 km 

Araiaaja araa* 4 014 500 ta* 

ibraa of wmtmrt (Ineludlsg Dbangul baaln) 

Congo /Zaire 17 000 km^ 

Tributaries of Congo/Zalca • 4 100 km^ 
Ubangi and trlhutarlaa 1 300 km^ 

Other rlvere 8 500 km^ 

laaai and tributaries 3 100 ka^ 

Coantrlaa txMvmxamdt The basin eovara parte o£ Angola* Burundi* Caaaroont Cantral 
African tapublle, Congo, Rwanda, Tansania, Zalra, Zaabia. 

HmJoT tribatmrimat Allma, Aruwlmi, Ellla, Itlrobirl, Rwa, Lomami, Lowa, Loflra* 

Liikuga, Lulonga, Luvua, Mongala, Sangha, Ruki, Ubangi 
J»iaebar«»« eof Bovth Atlantic - 6* 8| 12* B 
VoZoaa of discharge at moutht 22-67 000 (aaan 39 UO) m^/aae 
Suapeaded ailt load: 50 SCO 000 t/yr 

Flood regime: Bimodal floods with peaks in May and December 
Special faatureat Ji^ua. Klyu, Tanganxlk«i Bangweulu, tftreru, Majl Ndonbe, Pool 
Malabo, Dpamba, Tuaiba. Waterfalls i Portaa d*liif«r« Wagaolai 
nunarooa eataraetat jaft on aaarlj all trlbatarlaa. 



^^Y'itiil inrf ffhWifT data 

pBs Both pH and conductivity vary considerably in the different 

water courses of the system. pH may be as lew as 4.4 in flooded 
foraataf 5.S la uppar eouraat 6.5 in niddla oouraas 4.00-6.5 In 
Tabwapa llvart 7.05»7.8 at Yangaabi. * 
(* Data provided by Gosse (1963) for the Zaire River at 
Yangaabi, and by Matthea (1964) for tha Tshwapa Rlv«r.) 
lodie e«iq»eaieion« (Maybaekt 197B) 





mR/1 


Ca 


2. AO 


Hb 


1.25 


la 


1.70 


K 


1.10 


BGOj 


11.20 


CI 


2.85 


»4 


2.95 


8IO2 


9.80 
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KOUILOU RIVER 

GmonrmpblcAl data 

Seuremt Congo (Z«l« Mountalna) 

Altitude: 880 m asl 

Totml length : 605 km 

Drainage areat 60 000 lor 

Coaatrima trav0rB»df Congo 

Major trlbutariaai Louessft, Rlarl, Bouansa 

Dlacbargea to: Atlantic Ocean. 4" 28'S; L1''42'E, Coastal plain 
VbliOM of discharge at mouths 700 a^/sec mean (300-1 000 m^/««e) 
FZootf xmgSamt tvo pMkct A{>rll-M«7 and Vovaniibar-DaeMibor 

j^dal /Mtima: Lateral floodplaine in lower section with Lakas Dlnga and Nanga« 
There la an impoundment at Moukoukoulou on the Bouenza* and a 
•aeond la planned at Soonda on tlia KoitUott. 



RIVgR AHD FLOODPLAIH 

Geop.TBrhieml dmta (see Fig. 2) 
Source: nortbweatern Congo 

iUeltiitfaf 780 n aal 

Total length: 680 km 

Countries traversed: Congo 

Major tributaries : Rouyou, Mambili, Lengou^ 
I>l«cliar«e« toi Congo/Zaire River (1* ll'St 16" 49' B) 

Special featureat Bxtenalve lateral floodplaln (Cuvette Congolaiae) along lower 
course. The combined area inundated twice yearly along the 
lovar raachaa of the Sangha« Llkouala-aux-Herbaa and Llkouala 
tlvara la 30-40 000 In*. 

Phvaical and chemical data (Stauch, 1963| Coral, at al., 1980) 
pBt Likouala-Mosaakat 4.9-5.6 

remperature; Likouala-Mossakai 25.5-27.5" C 

ConducCivicy; Likouala-Moseakat 8.8 ;iS/cm 

FiaherlMa data 

Ho, of flmhermeut 7-10 000 for eomblsad floodplaln 

Total annual catch: 10-15 000 t from combined floodplain 
Potential anmal yield for 40 000 tar caabined floodplain: 

to 000 t (15 kg/ba - Hbleonna, 1989, para.coan.) to 

100 000 t (20-25 kg/ha - Coral, flJLli*t 1980, for acid, brom 

and poor-in-minerale watar}* 



y iwaiAf A-amr-«««aa »Twa Aim Wivmn.4TW 

Ceographical data 

Source/ northeast Congo {aaa Fig. 2) 

iUcleudaf 470 m asl 

fbeal Imagtht 475 loa 

Countriem traveraed: Congo 

Major tributaries: Tanga, Moudongouno, Ball 
Dischargea to: Sangha River (0°50*S; 17M2'E) 

Special features: Lake Tela on Ball tributary. Extensive lataral floodplaln 
(Gwratta Congolalaa) along lowar eotiraa. lha coad>lnad araa 

inundated twice yearly along the lover reaebaa of the Sangba. 
Likouala-aux-Herbes and Llkouala Rivers is 30-40 000 km^. 
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rig. 2. imaLOGiGAL hbtworr of central bash (covim oomsolaisi) 

(Stauch, 1963) 
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I.TKOUALA-AUX-HKRBF.S RIVER AiU) FLQvODPLAIN (cont.) 

Physical and chemictl data (Stauch, 1963 { Coral eC al.* 1980} 
pBt 5-6.4 
Ceaduetiritjrt 25*3 fiS/es 



FlMbarlam data 

Mo. of fisbermenf 7-10 000 for combined floodplaln 
Tocal annual catch: 10-15 000 t from combined floodplaln 
Pofutlal annual yimld fort 40 000 kaT eamblomd floodplmint 

60 000 t (IS kg/ha - Walccna, 1989, psra.ecm.) to 

100 000 t (20-25 kg/ha - Coral at 1980, for add, brOKD 

and poor-in-mlnerals water). 



OGOODE RIVER 
(Intornstlaonl wator) 

Ceographienl Jata 

Source: Congo (Leketl, Zala and Hassa Mountains) 

Altitude! 880 a aal 

Tocai length.- 920 km (100 km in Congo) 

Drainage area; 205 000 km^ (at Lambarene) 

Cmintriea traversed: Gabon, Congo 

Major tributarlea: Ivlndo, Hgouaii, OfoouA 

Discharges to: Atlantic Ocean - l*2'Si 6' 53*Z 

VoZiiM of discharge ac mouth; 

13 500 B^/aac (aax.)! 

1 950-7 340 wr/eac (nean nonthly)! 
Flood regime: Blmodal flood with peaks in April-May and November-December 
Special features: Large floodplaln In lower reach with several associated lakes 

(Anengoot Avanga, Onangue, GobI« IkonlOt Aliago and Hguana). 

Other F;vp-!ripy/f loodplaln depressions associated with MgOUOlA and 

Ivlndo tributaries (the latter mostly In Congo). 



gAMGHA RIVER AND FLOODPLAIg 
(International water) 

Soureet Karre Mountains, western Central African Republic (see Fig. 2) 

Toeml Imagtbt l 000 km 

Connerla* eravoraadf CamreoRi Coogo* Cantral African Bapublie 
Hmjor trthutartesi Llkuala, Bleala and Dja Bivora 

Discharges to: Zaire /Congo River 

I^oluaw of discbarge at moucbi 700-4 300 urf—c 

Spteisl tamttttmai btMalvo lataral floodplaln ((Suivotta CongolalM) aloBg lewar 

covrae In Congo. The combined area inundated twice yearly along 
tho lower reaches of the Sangba. Llkouala-atuc-fierbes and 
LUceonln Uvmw la 30-40 000 kn^. 



P'lrTtfftl ii"'' data (Corel, •« ml*, 1980) 

pBt Soaaolot 6.2 

CoBdaetiwityi 43*7 jiStcm 
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(eont*) 

Fisheries data 

So. of fishermen: 7-10 000 for combined floodplaln 
Tofl annual cmtcht 10-15 000 t fron eoBbinad floodplala 
PotrntUd mnasml yi»ldt for 40 000 kar emhiMd floodplmint 

60 000 t (15 kg/ha - Welcoonse, 1989, pers.comm.) to 

100 000 t (20-25 kg/ba - Coral, eC si., 1980, for acid, broim 

and poo>«lii«Biiwral« vatmr)* 



UBAMGI/OUBANGUI RIVER 
(Intenwtlo«i«l w*t«T} 



GeogrsDhleMl drntm 
Source t 



Thm Ubangl la fonnad by tha eoafllM&ca of tha UAIA and Bcxmi 
Rl-vcra at Yakem. TIm Wl* rl«M in tbm ao u n f I jm mm Laic* 

Albert; the Bomu has Ita source on the frontlMT batWMtt Sttdailt 

Cer.cral African Republic and Zaire. 

Total iBOgtbt Mbomou/Bomu: 710 km (Zaire, Central African Bapoblle) 
U4l4t 1 210 km (Zaire) 

XTbanglt 1 MO km (Congo, Gantral Afrlean lapvbliet Zaira) 
The longaat eeatlnnotta eouraa la tha DilA * tha Ubangl 
(2 270 loa) 
Drmlnmgm acwal 772 800 In' 

Countriet tX&W9r»ed: Congo, Central African Republley Zalra 
Major triAtttariMat KoCto, Ouaka, Hbori, Chlnko 
Disebargaa tot Congo/Zaire at Liranga 

Flood ragSamt August to December, max. In Oetobar (ualaodal}| 



Flow at Bangui: 
LavaX varlmtlom 



low In Harch-Aprll 
800 to 11 000 m^/aec; naani 4 000 



5.5 m (naan)! 9 ■ (i 



) 



Jfcralaal amf 7frr<*fi^ lilTil " at Idjoundott <Goral, at al., 1980} 
pHt 7.1 
CoadaeclTlt7t S5.5 pStem 

CbOfaai aaan at Bangult 6 ag/l* 7SZ aatnratlon (llleha» 1973) 

Fisheries dmts 

So, of apaeiaat 233 in 25 famlllaa (Goaaa, 1968; Hlcha, 1973) 




Ceograpiaicai data 

Locstlon: Congo. Coaatal plain - 3*S8*S| 11*20*1 

Surf mem mrmmt 24 ka' 

Daptht 5 V (nax.): 2.5 m (naan) 

Volume: 60 x 10* m^ 

Annual fluctuation in level; 0.3 m 
Max. Imngchi 17 km 

Max. width; 4.5 km 

Mmjor iaflovlag rivers i Nlaabl, Mgongo, Louvandsi 
Otttflomt to Atlantic Ocean 

Phvmieml aqf rfr*<ff«/ f^nnn ^ 
SailalQf* 3. 17-32. 94 ^/oo 
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LOUBI (- DJEHOj LAGOQM 

GmomrMDbicMl data 

loemtioat Cmv>t eoMt«l plain - 4*S4*8t 11*59*B 

^elaZ temtunai Highly polluted Ij patrolwa «MtM vhleh lunr« gnnralj affMtad 

tha Ichthyofaima. 



GmotTtphical data 

Location: Congo, coMtftl plattt - 4* 57*8| 11*57*1 

Surface araat 0.05 km 

Dtpttit 2.5 ■ <«•*.) t 0.8 n («a«a) 

Volxme: AO 000 m 

Annual fluctuation in level: 0.5 m 

Major lofZowlJIg river: LotoA (from Laka Cayo) 

Oueflomt 50 m-loos-canal to Atlaatio Oeaaa 

^paeial ^mturmmi Lev (<4.0 ag/l) oxygan lavala dna to bl^h BOD iB^t fxoai Lakaa 
Caye md LonfoiwlalMt upateMB. 



ff^ical and cheaical data 
Surface ceay>eraCure: 27.5-34° C 
SftUaltjf <3 */oo 
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KBMYA 



1. GBOGBAFSZ AHD CLZMAIB 

The surface area of Kenya la 569 250 km . The western and central parts of Kenya 
coMltt o£ highland plateatM which «re divided from north to south by th« Grsat Rife 
Vallif* tbm pl«t«M» 9X9 ctammi hj ■oimtalna, oi iriileh Hboat Imja (5 200 m) ±m tbm 
hi^wst* Tbm higUand* slop* doravard to th* Mst. 

Kenya has a wide range of climates. The north and aueh of the east of the country 
are desertic with little rainfall and high temparatures . Tha highland platoaua have 
vara teoperate eliakates with two well marked rainy aeaaonat Febniary-llay and Oetober- 
Deeeaibor. Tha eoaat haa a mooaoon ellaata with a prolonged vet aeaaon paafclag in Ib7. 

The highland* of Kenya ara uaad for agrleulturet vhecea* the lovland areas tend to 

bo occupied by pastoral paoplaa> Large areas of the country have been reserved as gaM 
parks and much of the sorth la deaartic and supports only very limited population. 

2« HTDROGBAPHY (see Figure 1) 

2.1 Lakea (Welcoooie. 1979a} (see Table 1} 

The major Kenyan lakes fall Into two main gcoupai (a) Lake Victoria; and 
(b) the Rift Valley lakes. Kenya possesses 69Z of Lake Victoria. A considerable 
portion of this is located in the shallow and productive Ravirondo Gulf. Tha 
larger Rift Valley lakes are Lakea TUrkanat Barlngo, Bogorla, Nakuru, Blenenteltai 
Nalvasha and Magadi. One anall lake, Lake Jlpe, lies between Kenya and Tanzania 
(about half in each country) . Many other small lakes are dotted around the 
countryt and there are several on the lower floodplalna of the Tana and Sabaki 
Rivers. 

2.2 Rivers, Floodplalna and Swamps (Balarln, 1983a; Welconsoe, 1979a) 

The drainage ayatan of Kenya is largely influenced by the Great Rift Valley 
and five drainage basins are evident (see Figure 1; Table 2): 

Lake Victoria i the Lake Basin is a nulti-rlver basin containing eight rivers of 
significant else. These rivers drain aboat 471 of the total of Kenya's 

runoff, carrying it westward into Lake Victoria. Their catchment comprlaes 
the whole of the area west of the Rift Valley, delineated by Mount Elgon in 
the Horth. 

yanayt an area with its own internal drainage, discharging northwards into 
Lake Turkana and southwards into Lake Natron, with several sub-drainage 
rivers and lakes. Although one of the larger catchnents, its aean annual 
runoff Is very lov. 

Athi River ; the southern eatehownt east of the Rift Valley, draining front the 
eantral hlgblanda to tha Indian Oeean. 

Tana River > drains eastward from Mount Kenya to the Indian Oceani one of the 
largaat rlvara with the eeeood hlgheet MftEi 72 of rainfall. 

Bwaso llairo t the largeet but drleat catehnent in Ken7a» it aKtonda froB north of 

Mount Kenya and the Aberdares to empty into tha Xorian svaap. In 
exceptional floods, flows continue into SooMlia. 
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Lake 

Swamp/Floodplaln 



Matershed 



pBA-mAgB BASINS 

1 Laka Victoria 

2 Rift Valley 

3 Athl-Sabakl Rlvar 

4 Tana Rlyer 

5 Ivuo Mglro 



HATUKAL LAKES 



LI Victoria 

L2 Turkana 
L3 Barlngo 
L4 Magadl 
L5 Nalvasha 
L6 Ambosell* 
L7 Jlp« 



I«8 Hamtlnstoii 

(Bogorla) 
L9 Nakuru* 
LIO Elementalta 
LU Chala 
L12 Logipl 
* ' •auooal 



MiZjr RIVERS 
U Tmaa 

M2 Evmao Nglro 
R3 Sabaki (Acbi) 
R4 Turkml 
R5 Mlgori 
R6 Nxoia 



ng. 1. MAJOR LAKES, RI^^ERS AND DRAINAGE BASINS IH KBRA 
(adapted from: Sumy of Kenya, 1970) 
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Tabic 1 . miPIIDLOGICAL UtXk AMD DSK OP MUCH UKBS AMD BBSIKVOIRS 
(3»l»rinf I985af b»fd on Gem, of Kugr^t i979»t Uadrit p»n*eom) 

Dralxwga Volunw Ac«a Kmhrntf Umm ^^^JQtltttSo 

Wstar bedj« bMla <10^/a^) VoT) potontlal a/ a^* HSL 



L.l 


▼letorla 


1 








w,c,r,f 


X 


1 %A 
1^*1 


L.2 


Turkana 






ft ins 




I » w, r 






L.3 


Baringo 


TT 




I in 








OTC 


L.4 


MaCidl 


TT 

^X 














L.5 


Halvasha 


TT 




1 1 S- 1 91 






1 

X 


R7S 

O i J 


L.6 


Aaboaell 1^/ 


TTT 




w 1 u 






1 
X 


1 on 


L.7 


Jipa 


TTT 
XXX 




An 




S 






L.8 


Hannlngton 


TT 
XX 




At 








vow 


L.9 


Nakuru b/ 


TT 
XX 








* • * 




747 


L.IO 


Elementalta 


II 




18-21 




r 


1 


783 


L.ll 


Chala 






4 


200 


£ 






L.12 


Loglpl 






34 










Reservoir* 
















B.l 


Maslnga 


IV 


I 560 


120.0 


480 


P.f.i 






B.2 


Kamburu 


IV 


156 


15.0 




P.f 






B.3 


Gitaru 


IV 


20 


3.1 




P.f 






B.A 


RlndazuM 


IV 


16 


2.4 




P.f 






B.S 


SasuBua 


IV 














B.6 


Munyu £/ 


III 




499.0 


175 


P.i.f 






B.7 


Klambere £/ 


IV 




25.0 


40-60 


P>1*£ 








Wanjll 


IV 








P 








Grand Falla fi/ 


IV 




119 




P 








Adamson's Falls 


c/ IV 




102 




P 








Koreh Falls c/ 


IV 




190 




P 







* Numbers refer to Figure 1. 

a/ l-lrrlgatlon; c'connercial/lnduatrial; f-flshery; r-racraation; 

p^powar ganavatloa; v^watar aupplj 
b/ seasonal 
c/ propoaod 



The rivers of Kenya fall into two main groups: 

(a) eomatal rlvara - tbm Sabakl (Athi, Galaaa) Rlvar with a broad 
floodplaln In its lower reaches, and tha Tana Rlvari 

(b) rivmra flcntng into Luke Victoria - of which the Nzola, Tala 
and Slo Rlvara ara tha noat laportant. 

Several seasonal rivara* such as the TUrkaall* drain the western rift wall toward 
Laka TUrkaaa. FAO/QIDP (1966) aatlaatod a total of about 3 000 kn of rtvara In 
cha eouatxy. 

Tha rlvars exhibit seasonal flow patterns characteristic of the peak vat 
aaaaona, g^Mrally flooding fron Harch to May and from October to Daeenber. 
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There are ext«iisiv« ••MMWl floodplalns and swamps in tme^m irtllch mtm 
«»t««-£llXad durlns th« vaixy SMSon for about 3>4 BontlM of th« ymmr, tbm aztont 
of thM« arus la vat kaoM. Similarly, tham la a lar§a noalMr of pana and watar 
bolaa* natural dapraaalena lAleh taaporarllj atoro rain runoff. 

Tba groondwatar roaarvaa avo axtainalvv at an aivaraga dapth of 78 • balow 

surface. This implies a water table deeper than in most places in Africa. But a 
larga nvunber o£ shallow walls is also coonon* There is an extensive dooestic 
wator mtpply aatvorfc threogheat tha d«naalj popolatad araaa. 



2.3 laaarvoira {aa« Table 1) 

Thara ara four Important hTdroalaetrie lopoondMnta on tha itppar Tana ULwiar* 

Also listed in Table 1 are a number of the larger man-made reservoirs. Thoao 
considered are built mainly for hydroelectric power (HEP) scbeows or irrigation 
projacta* but there are ntanereua smaller water atorage onlta dlaperaed throughout 
the country (Bal.nrin, 1985a). WelcoaHO (1979a) 8ttgge8ta ovoT 3 000 fam daiw, a* 

reported by Rhodes (FAO/UNDP, 1966). 



2*4 Coaatal lagoona 

There are several aaiall seasonal lagoons in coastal areas at the mouths of 

the Tens and Gelaiui Slvere. In eddltleOt eoaetel treete of tldel mngrove 

swamps eslat (cenblned area of over 12 960 ka eotlaated by Bell and Canterbetyi 

1976). 



3. flSmiX nODDCIIOB/VUniTIAL 
3.1 Aquaevltura 

FAO/UNDP (1966) indicates that in 1965 there were between 12 500 and 22 000 
aaall rural ponds with a ceoblnad surface area of between 280 and 500 ha. Moat of 

the ponds were small and many were abandoned. In 1975 official estlnatea euggeet 
over 28 000 fish ponds ranging from 0.04 to 0.8 ha (Kagai, 1975). 

The Boat recant official atatlatles (1986 Flsherlea Statistical Bullatlut 
Govt, of lenya) Indicates that flab faming production reached 980 t. A recent 
?A0 re-evaluation (Vincke, pers. comm., 1989) estimates the actual aquaculture 
production at a lower level: 224 t in 1986, 210 t in 1987. In 1987, 5 t of 
eeaBOB carp (Qrpriiiaa e«xplo)> 121 t of tllepie (aalaly OreeebroBle alZoeloue), 
80 t of trout (Salmo galrdaerl} and 4 t of abrlapa (Fieflaeaa epp.) vere produced. 



3.2 Flab production and per cugmX aopply 
See Table 3. 
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2iltli_l. nm puflDDcnoR and pbk caput tmsvi • 1970-1987 



Population 

'000 



Nominal Docoestlc Production 
(•gwludlng export*) 

Uti u. 



eaptuM 



Aqiw- 

eultuTs 



Marina Tbtal 
eaptuM 



Homlnal Consumer Supply 
(•xcluding Imports and 



captuM 



Aqtta< 
cultura eaptitra 



T«tid 



1970 


11 


290 


25 


800 




4/ 


7 


900 


33 


700 


2.3 




0.7 


3.0 


1971 


11 


736 


21 


300 


- 


6 


900 


28 


200 


2.8 




0.6 


2.4 


1972 


12 


199 


22 


300 






7 


700 


30 


000 


2.8 


m 


0.6 


2.4 


1973 


12 


681 


25 


000 


* 




4 


000 


29 


000 


2.0 




0.3 


2.3 


1974 


13 


182 


25 


800 






3 


600 


29 


400 


1.9 




0.3 


2.2 


1975 


13 


703 


22 


810 








531 


27 


341 


1.7 




0.3 


2.0 


1976 


14 


259 


36 


872 






4 


149 


41 


021 


2.6 




0.3 


2.9 


1977 


14 


844 


38 


443 






4 


339 


42 


779 


2.6 




0.3 


2.9 


1978 


15 


456 


41 


760 






4 


634 


46 


394 


2.7 




0.3 


3.0 


1979 


16 


096 


47 


688 






4 


055 


51 


743 


3.0 




0.2 


3.2 


1980 


16 


766 


42 


171 






5 


552 


47 


723 


2.5 




0.3 


2.8 


1981 


17 


465 


51 


385 






6 


316 


57 


701 


2.9 




0.4 


3.3 


1982 


18 


196 


73 


822 


195 


£/ 


7 


512 


81 


529 


4.1 


0.01 


0.4 


4.5 


1983 


18 


960 


90 


867 


201 


5/ 


7 


070 


98 


138 


4.8 


0.01 


0.4 


2.5 


1984 


19 


761 


84 


706 


207 


51 


6 


041 


90 


954 


4.3 


0.01 


0.3 


4.6 


1985 


20 


600 


99 


551 


213 


51 


6 


196 


105 


960 


4.8 


0.01 


0.3 


5.1 


1986 


21 


483 


113 


362 


224 


5/ 


6 


212 


119 


798 


5.3 


0.01 


0.3 


5.6 


1987 


22 


405 


124 


096 


210 


kl 


6 


875 


131 


181 


5.5 


0.01 


0.3 


5.8 



Soureat FAG 

gt Sooreat FAO* Vaaad ont Statlatleal tullatln* Flaharlaa Dapartaant* Mlniatrj of 

Tourimn and Wildlife, Govt, of Kenya. 

Mota i FAO Yearbook, Fishery Statistics, Vol. 62, 1986} t Kenya. Landings raeordlng 
ayatan for Laka Tletorla vlileh accounts for 70Z of tha total eatcby cooaldarad 
unreliable. Increased catch recorded In 1986 larfaly dlM to lapcovad eovarafa* 

1/ Included in "Inland capture" l£ not spedflad 
^1 - ■ data not available 
SJ Vtncka, 1989, para.eonm. 



S.S 



aatflb raaga aad pataatial ylald 

Table 4. IHLAHD CATCH RANGE AHD POTENTIAL YIELD 



Water body 



Period 



Annual catch 
range (t) 1/ 



Potential annual 
Yield (t^ 1/ 



Lake Barlngo 



Lake Jlpe 
Laka RalTaaha 



Laka Viaterla 

Evaso Mgiro River and 

Ngara Hgiro 
Sabakl Klvar 



1985 

1986 

1982 
1983-86 
1983-86 

1986 

1986 

1986 



1965 
1960 



317 
154 
90 
10-1 
463-128 
576 
7 324 
103 163 1/ 



300 
900 



900-3 500 



100-300 
1 000-4 000 
5 000-20 000 
25 000-40 000 
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Tabla 4. (eoBt.) 



Period 



rfiTifft ft) 1/ 



Potmtlid aBBnal 



it\ It 



Aruba iMsrvolr 
Lm«o« BsMrvolr 



1965 
1963 



20 
50 



IfUeellaiwou* LaksB* Rivttra* 
inelnding teMrvoira 



1986 



870 2/ 



2 600-23 000 9/ 



AquaottltttM 



1987 



210 



■o lafovBAtlen «vall«bl« fort 

Lakes Kabongo, Ranyaboll, Kmnla, Loglpl and Nakurui 
Rlvara Migorl» Nzola, Taiui» Turkwel and Lor Ian Svaaipi 
Raaerrolra Gtarut Enfevru* Uadanana and Maainga. 

XT Source! see text "Water bodies directory" 

1/ Sourcat Statistical BttUatln* Flaharlaa Dapt.t Govt, of Kaogra 

2/ Souxttat Balarln, 198Sa 

A/ aaa Iota 2, TaUa 3 



TfrttlH MBT'T T**^"** uaiag moat raerat datat 113 094 t (aaa alao Tabla 9) 
Potantlal annual yield ; 34 600-90 800 t 



4. 8IATE OF THE FISHERY 

(naialy adapted and i^datad fron Balarin, 1985a) 

4.1 TlaU 

In 1986* 94. 5Z of tha total landings originated from freshwater sources and 
5*5Z froB aarlna fisheries. Lake Victoria produced 86. IZ of this catch and Lake 
^rkaaa 6.1Z. Other lakes and rivers contributed 2.3Z only (based on 1986 Flah- 
arlaa 8tatlatleal BuUatla, lai^a). 

TIm Ineraaaa la raeant yaara in flahary landlnga ara avldant froa Mbla 3. 

Until 1975, total catch remained belov 30 000 t/yr but by 1981 tha catch had 
doubled. It has increased even more dramatically in recent yaaca. Tha upward 
trend repreaaata a 28Z par year Increaaa in ontput but thla haa baea priaarlly la 
the f reshvatar catch. Harlaa laadiaga hava taaaiaad atatlet batwaaa 4 000 and 

7 000 t/yr. 

Tha flaharlaa atatua haa baaa ravlavad on nuaaroua oceaalona, notably by 
FAO/DIDP (1966), Plaharlaa DapartMBt (1977), FAO (1980a), KMFII (1981) aad aora 
raeantly 1^ Goeha and Balarla (1982) aad Balarla (1985a). 



4.2 IMtora iaflnanclng ylald 

The Lake Victoria flahary has been the subject of a detailed study by Coche 
and Balarla (1982), Zoonovald (1983) and Baynolda and Graboval (1988). Baaulta 
ladieata eoaflletlag etatlatlcs. 

It would appear that the recent Increaae In Lacea nliodcua stocks have de- 
fied all foma of ylald anraluatlona, aa raflaetad by tha 1982 eatoh of 61 000 t« 
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Of Intareat la th« feet that anallar apeclea (aueh aa Bmplodureals) f llabla to hm 
consumed as prey, have almost disappeared from the landings (Coche and Balarin, 
1982; aaa Tablaa S and 6 under "Lake Victoria" entry). It la auapected that 
•toelw mvm b«log ovwrflshsdi Cone«rn ov«c tlila baa l«d tlia flshiarlM Dapartaant 
to initiate a r— tockiwg prograanMi tUaplM hanra baan claoaaa aa thm a»at favourad 
candidate . 

Lake Turkana, alao reviewed in Cocha and Balarin (1982), vaa the aubject of 
a HGIUU) aympoalum (1983). Concern baa baan axpraaaad ever the dowmrard trand in 
thla fishery: down 57Z In 1986 from a peak catch In 1976. Overflahlng due to the 
lioltad nobility of fiaharmani fiahing of braadlng grounda, ellaiatie influaneaai 
and a ehanga In fiabsman atruetura bava baan Implleatad aa raaaoaa for drop In 
catches. A research programme to study the change, to restock the lake, and to 
initiate a deep-water fiahary are to be aaalated by HORAD. The originally 
aatinatad ylalda of 50 000-lCO 000 t/yr ara aov eonaldarad axeaaalvat 20 000 t/yr 
la llkaly to ba a nora aceaptabla laval. 

The other lakaa in Kenya are minor. Development of hydroelectric and 

irrigation aehamaai aapaelally along the laaa Klvart la likely to ralaa tha 

flabary raaeureaa - bat net to any algnlflcaat laval. Likely potantiala ara 
ladleatad In Tabla 1. 

4.3 Vatmm davalopawnt poaalbllltloa 

The eatlmates o£ maximum austalnable yields of Kenya's 10 000 km of Inland 
waters and 6 500 km of fiahabla offahora watera generally lie between 81 000 and 
305 000 t/yr, although estimates as low as 45 000 t/yr have also been advanced. 
The generally accepted eatlmate lies between 140 000 and 150 000 t/yr, split 
almost equally between freahwater and marine resources (Coche and Balarin, 1982). 
Hora recant aatlawtaai hoaavari auggaat that narina raaarvea ara conaidarablj 
lovar and tba total llkaly ylald amy vail ba balew 100 000 t/yr. I£ tbla ahottld 
be the case, freshwater resources ara fttlly aa^loltad and thara la aaall aeepa for. 
expanaion in the marine aector. 



5. KEY BIBLIOGRAPHY 

Oaaeralj Balarin, 1985a 

lakm Vletorlmt laynolda & Gralravalf 1988 

Jtlfe ValUr £«fc**f Bargl* & ItevuU, 1987 



MUB8 



DZUCTOn 



Amboaeli 
Baringo 

Bogorla (> Haimington) 
Chala 

llaMntaita 
Jlpa 



Kabongo 

Kanyaboll 

Kwenia 

Loglpl (Haoakat) 

Hagadl 

lalvaaha 



Nakuru 

Natron 

01 Boloaaat 

Turfcana (Rudolf) 

Tlotorin 



— ^ aiwna 

Ewaso Nglro 

Ganala Dorya/Juba 
Hlgorl 



Sabaki (Galana, Athl) 
Tkna 



Nzoia 



Turkwel 
Lorlan Swamp 



Reservoirs 



Aruba 
Gtaru. 
Kanbttrtt 



Maalnga 



Kindaruma 
Leeaoa 



Wanjli 



Sasumua 
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(Intsmatloo*! mtav) 

Loemtimf K«ny«» T«ns«nla - 2*>32'-43'Si 37" 1'-1<»'B 

Altitudmt i 140 m 

Surface area: 189 km^ (■»)! (Knyai 177 koTt TUwmlai 12 ka^) 
Max. length: 30 km 

Max* widtbt 9 km 

Major Inflowing river: Namanga 

Special features: Lake Ambossll is a seasonal water body. 



LAKE BARINGO 



Geoerapbleal data 
LoeatloBf 

Altitude: 
Surface area: 
Deptbt 
Voltwet 
Max. length: 
Max. width: 



mmym - 0* 40*B| 36* 05*1 

965 m 
130 km^ 
5.6 
0. 

21 km 

11 km 

Major inflwiag rivers: tiolo, Tangulbel 



i.6 m (i 
>.7 km^ 



)| 7.5 (MX.) 



Phy<.infl ^mf ehemical data 
pH: 8.7-8.9 
Conductlvityt K20 416 |l S/c 
loaic ee^pMleloof 



(TaUlng & TftUlng* IMS) 



(Beadle, 1932) (Tailing & Tailing, 1965} 





m9.ll 


m/I 


8a 


126.0 


95 


K 


15.0 


13 


Ca 


22.0 


11.5 


Mg 


2.0 


3.15 




341.« 


347.7 


SO4 


40.0 


19.0 


Si02 




23.5 


FO4-P 


S45 





fineries data 

fish species: 
aaifl catches: 



(Llncer, et al. , 1981) 
Oreocbroais niloticus 
Barhus gregorl 
Clarias mossanAiefU 
Labeo cylindrieus 



Total annua/ eateh and effort t 

(Seureat Statlatleal Bullatla, FialMrlaa Dapt, Govt, of Kaaya) 





Total 


No. of 


No. of 




eatch (t\ 


flahaman 


beata 


1964 


600 






1965* 


600 






1967 


518 






1968 


554 


100 


10 


1969 


503 


120 


33 


1975 


2A0 






1976 


257 






1977 


246 
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LAKE BARINGO (cemt.) 
Flabarias datm (cont.) 





Total 


No. of 


No. of 


Year 


catch ft) 


fishermen 


boats 


1978 


315 


m 




1979 


326 


m 




1980 


411 






1981 


467 






1982 


401 


102 


12 


1983 


352 


m 




1984 


297 






1985 


317 


40 


9 


1986 


152 


68 


23 



* (FAOWF* 1966) 



Petmntiml aunual yield: 

2 500-3 500 t (FAO/UNDP, 1966) 
1 500 t (Govt, of Imqrat 1979b} 
900 t (WBleons, 1979tt) 



GeoF.raphic data 
Location: 
Alclcudmt 
Surtmem armm$ 

Max. length: 
Max. width: 
Max. depth: 



Kenya, 0* 15*l| 36* 06*B 
975 a, 
34 kB« 
17 kB 

4 km 

8.5 m (Tuite, 1981) 

High alkalinity, closed basin. 

Hot springs, geysers and fottftselM along lak«shor«i 



Physical and chensical data 

Temperatarmt 24" C 

pBt 9.8-10.3 (Tulte, 1981) 

Ceadaetiwttr* 72 000 fi8/e« (Halaek, 1976) 

35 700 - 80 000 ^ S/CB (Talta, 1981) 
Ionic composition: (Beadle, 1932) 

-s&Zi 



Ma 14 360 

K 304 

Ca 26 

8O4 204 

CI 3 450 



AUralimty (KO)) 35 300 



FiMhmrlmm data I Thaz* no flah In Laka BogordLa (Burgla k Mavutit 1987). 
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(laMnstlonal vat^c) 

Loemclont Ka^s, T«»anla - 3* l9'St 37" 42*R 

8arf»ee arett 5.2 kaT (Kanyat 2.6 ImTi Tansaalai 2.6 ka^) 

Max. length: 4 km 

Max. tf±dcbi 3 km 

Fiabsries data 

Total annual caccii and effort: 

(Sovraat Statlatieal Bollatlni Fiabarlaa Dapt., Govt. o£ Kaoya) 



Total lo.of Ito.of 

laU. aatah ftl ftthWlW bfitfil. 

1982 90 • • 

1983 10 - - 

1984 2 - - 

1985 2 50* 10* 

1986 1 50* 10* 



* Including Laka Jlpa 



Loeatlont Kenya - 0* 26*8| 36* 05*B 

Altitude; 1 829 m 

Surface area: 20.7 Tar 

Max, laagtb: 8 km 

Mis. width f 4 kn 

Max. depth: 1.9 m 

Special featureat High alkalinity; no outflow (dosed basin). 
Pbvsiea l and ebamical data 

pB: 9. A (Melack & Rllham, 1974) 

Alkalinity: 1982 mg/1 (Malack & Rllham, 1974) 

Coa^etivicjr; 43 800 it a tern (Tailing k Tailing, 1965) 

15 000-40 200 fi atom (Malaek, 1976) 
loBle ecmpoattioai (Melack & Kilhamt 1974) 

ma/l 

Ma 3 795 

K 274 

Mg 0 

Si 0 

SO4 177 

CI 38 

■PlaAariea data; There are no fish in the lake (Burgls & Mavuti, 1987). 



LAKE JIPE 
(Intatnational water) 

Location; KAnya, Tanzania - 3* 35'St 37*8S'B 

Altiatdat 700 , 9 

Airfae* araaf 99 km* (19.5 tai^ In Tinsanlat 19.5 W 1a Xeojr*) 
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LAKE JIPB <eont.) 

GaatrmiiblcMl data (cont.) 
Ibx. lengtbt 12 ka 

H»x. vldcbt 3 km 

Major iaflaving rivmrt Luml 

J^yjlcal « nW /.h— < ga2 data (Kllham, 1971) 
Ibeai •Ikalinitrt CaOOs 437 «s/l 

Conductivity: K25 )i8/cni 
Ionic ccupoaltiom mg/1 

170.0 

K 11.0 
C« 7.6 
Mg 20.2 
CI 94.0 
«>4 8.0 
8102 

riabarima data 

Ideal aaaual eaech and affort (in Xaoja) 





Total 


No. of 


Ho. of 






eateh (t) 




boat* 


Sourea 


1965 


ISO 


514 




(a) 


1982 


A09 






(b) 


1989 


463 






(b) 


1984 


99« 






(b) 


1985 


94 


50* 


10* 


(b) 


1986 


128 


SO* 


10* 


(b) 



* <TM<li«»<m Laka Cbala 

(a) Sottreai TiO/IHDP, 1966 

(b) Sosreai Statlatlcal B«illatin» flaharlaa Dapt.» Govt, of lasja 

Piotaadal amwal yimldt 

100 t (Wei 1979a) 
300 t (FAO/UNDP, 1966) 



LAKE KABQMGO 

;al daca 

loeaeioar tmcfm - 2«7*8| 56*25'B 

Altttada: 1 066 m 

Sttritea area: 3.2 km^ 
laagthi 4.5 ka 

videht I km 



lAIIB KftWYftBftliT 

GaograBblaal data 

Locationt Kenya - 0« 4>1]} 34* ID'S 

Altitudmt 1 189 m 

Sur/aea amf 10.5 ka^ 

Mur. Imogtht S ba 

Wax. width: 3 km 

lafiowlJig river < Yala 
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TAIB wmh 

Gaomrmoblcml data 

Location} Kanya - 1*47*S| 3«* 30*1 

jautudmt 1 140 n 

Airfae* aiwct 7 In' 

Hue. lengtfa: 5 km 

Jiui. vldtbs 2 km 



Geof:raphical data 
Loci"! r i on : 
Surface areat 
Hue* Imagtiit 
Hut, vldebr 



Kenya - 2* i4*H| M*33'l 
22.8 km^ 
6.5 ha 
S kB 



Gmomobleml dmtm 

JLoeaeloni 

Altitudut 



Surfaem mrmat 
Dmptbt 

Speeiml faattiraa: 



LAKE MAGADl 
Imgtm - 1« 43'-2* OO'St 36* 13'-36* iS'B 

Tha laka araa la dlvlkad In two hf a rldg^ to gbn a larga 

southern element (Amagad) which Ilea at 660 St * aaallar 

element (Little Magadl) which liaa at 683 
108 km^ 

0.6 m (max) (TUlte, 1981) 
(Burgle & Mavutl, 1987) 

Lake Magadl only contains water after heavy rain and Its 
alkalina aadlaanta ara coanarclaily axploltad for aoda aah. It 
la tha aaeond largaat ai^anaa of aolid trona (aodltn earbonatoa 

and derivatlvaa) in the world. It has almost no Input of 
freshwatar and la fed primarily by "boiling hot aoda apringa". 
It haa no ootlot. 



Physical and chemical data 

Coaductlvlcyi K20 1^0 000 p S/oR (TaUlag k TalllaCt 1965} 

Surftee tu^raturet 28- A3* C 

rat <10.5 (Coo, 1966) 

Zeole eoHpoolcloof (Tailing & Tailing, 1965) 

ma/1 

■a 38 000 

K 537 
Ca <10 
Mg <30 
BCO3+CO3 7 980 
CI 22 600 

CO4 900 
Si02 250 
Total P 11 000 |i g/1 



Piabmrlaa data: 



The andomlc eiehlld Oraoeftronla alealfeua i^haml (Coa, 1966) la 

confined to hot springs at the lake margins where they tolerate 
tanparaturaa up Co 40* C, aallnltlea arotmd 30°/ 00 and pH of 
10.5. 



Copyrighted matsrial 



79 



fEXU^ 



Geoeraphlc data 

LocBtioat Kenya - 0° A<*8| M*22*l 

Altititd9t 1 890 ■ Ml 

aarfmem anmi 115-150 )ar 

Max. length t 20 km 

Hue. vidcbt 13 km 

Otftit: 17 m (iMx)t 11 m (Man) 

Seasonal fluctuation In level t 0*5 S 

Major laflcnrlng river: Itolawa 

i^eial /MtoriMf CloMd 1»m1d« bat Crash vatmr (Bovgls ft llinrwtit 19S7) 



Physical and chemicml data 

Condaetiwt^t K20 318-400 |jS/cid (Tailing & TslUng* 19<5) 
fdlf 8.8 (Tallin^ it Tailing, 1965) 

9.0 (BMdU, 1932) 
loole etmpemitioat <nailiis & Tailing, 19«S) 

mil nil 

Ha 41-45 CI 14.4-16 

K 21.6-22.6 8O4 2 

Ca 15.2-21.9 8IO2 51.5-52.5 

Mg 6.9-7.7 NO2.N 32 

HCOs-KSOs 190.9-209.2 Total P 58-122 

Fisberlea data 

Fiab apaeiaat Indlganoua: Aplocheilich cii/s antinorii 

introduced I Oraoebromis nllotietta (nain eatchea)! 
0. aplhtrua aigart 0. leucoatietuat Tilapla xllliit 
HXcropeeriM aaJaoidea (Burgi* 6 Manrati, 1987) 

Total aamutl eaCefc and mffertt 





Total 


■o.of 


■o.of 




IMZ 


catch (tl 




beata 




1964 


550 








1965 


55 






(a) 


1967 


955 




m 


(b) 


1968 


885 


90 


16 


(b) 


1969 


929 


130 


16 


(b) 


1974 










1975 


44 


am 




(b) 


1976 


78 






(b) 


1977 


71 


16 




(b) 


1978 


255 






(b) 


1979 


483 






(b) 


1980 


477 


* 




(b) 


1981 


269 






<b) 


1982 


411 


80 


70 


(b) 


1935 


692 


• 




(b) 


1984 


320 






<b) 


1985 


245 


315 


104 


(b) 


19M 


576 


268 


67 


(b) 



(a) lAO/UnP, 1966 

(b) Statlatiaal ■ullatla, nabarlaa Da^.t Oovt. of Kaagra 

ftocaaelal aaonal jiMldt 1 000 t (WtlaoMa, 1979a) 

3 000-4 000 t (ElOfOWP, 1966) 
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Geoxraphic data 

Location: Kenya - 0*22*8| 36*S*B 

Altitudmt I 829 m 

Sttrtmem mrmmt 52 km 

Max. length: 10 km 

Max. width: 6 km 

Deptht O.SC to 4.5 ■ (aax.) 

Major Infloniag rivers: Ijero* Marlt 

Outflow: None 

SpmeiMl Hmturmmt Highly allaillne 

Fbvsical and chemical daca (elt«d In BttTgla ( Itovutl* 1987) 
Tmmparmtaxmt surfaasi 25-27* C (asaii)} bottont 20-21* C 

rBt 10.5 

Cmiuatlvltyt MctraMly varlablet 165 000 fi8/en (1961) to 9 500 pS/em (1976) 

Alkalinity: 5 000-90 000 mg/1 

Ionic composicion: (Becky & Rllham, 1973) 

mg/1 me/1 
Na 3 300 X 237 

Mg 0.9 CI 1 020 

SO4 62 8IO2 208 

Alkalinity 121 tneq/l 

Fisheries data (Burgls & Mavutl, 1987) 

Fiab speciaa: No flah until the lake was succesefully stocked with Oreochramla 
alemlieus grahamli in 1953, 1959, and again in 1962. Sm 
Varoaehl (1979, 1982) and Vareachi & Jacobs (1984) for extenslvo 
analyala of the bioraasa, dlatrlbutlon, consumption and role in 
tha oeoayataai of thla apoeloa and for tba ocology of lake lakuru. 



flaawaahlg loeafcAaa 



LAKE NATROH 
(International water) 



Locatloat 
Altitudes 
Surface armat 
Hue, lengtht 
Hut, width t 
Depth: 



X«qra. Tanzania - 2* 10*-2* 35*8| 36*S 
610 m (Tuite, 1981) 
900 km^ (Tnito, 1981) 
50 km 
25 km 

0.5 m (max) (Tuite, 1981) 



Special features: Highly alkaline; no outflow 



Fhvsical and chemical data 
Ionic coapoaition: (Guest & 

K 

HCO3+CO3 
PO4-P 

Alkalinity 



Stevens, 1951) 

3 000 SO4 

158 600 8UO2 

29 000 ;ig/l CI 
2 600 raeq/1 



Fisheries data 
Fish apeciea: 



3 100 
850 
65 000 



One endemic fish species t Oreocliraaia aicalicuA (Coa, 1969) 



l aw m. iioi.Qft«AT 



leeatient 



Kenya 
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( latMeutlonal^ mt«r ) 

(see Figure 2} 

Kthleplft, Kmjrft - 2" 2S'-4* 35'H| 35* 50'-36* 4S'E 
40C u . 
7 570 fai* 
240 ka 
44 to 

73 m (max); 
224.75 ka^ 
917 km 



29.7 ■ (OMB) 



Surface areat 
Mmx* lutgcht 
Mte. wldefcf 

Depth: 
Volume: 
Shoreline t 

Jb^or iafloaliv rlv«r«t Onot SuanoTorkmll 

JB>r»icBl a nd chemi cal data 
Tmmfntvum 27.0-28.9' C («ttrf«e«) 

pV* 9.S-9.7 

CboAtetlVilyi 2 860 pS/cm (Beadle, 



1932); 

300 pS/ca (Tailing & TaUlng, 1985} 
(BMdU, 1992) (T^lmt & Tailing, i9C5) 
_m&il 



Ha 
K 

Mb 

HCOj+OOs 

CI 

8O4 

SIO2 
Total P 



770 
23 
9 
4 

323.7 
429 
56 
4.2 



810 
21 
9.7 
9 

494.9 
475 
64 

18 

2 600 pg/1 



Jfo. of tUh tp^eimat 97 (Oc««nvood» 1964) 
fvfl aaonal e«teft mui mifvrtt (la I«qra) 



Total Ifo.of le.ef 



196A 




890 






1965-66 






• 




1967 


1 


727 






1968 


2 


044 


1 200 


30 


1969 


3 


753 


2 655 


125 


1970 


4 


000 






1975 


4 


236 






1976 


17 


044 






1977 


15 


473 






1978 


15 


560 


m 




1979 


13 


731 






1980 


12 


384 




m 


1981 


10 


529 


tm 


m 


1982 


11 


040 


846 


282 


1983 


10 


113 






1984 


8 


448 






1985 


7 


1*60 


785 


261 


1986 


7 


324 


783 


261 



Sonseai 1967-1986: Stat. Bull., 

Flaharles Dept., Govt, of Kenya 
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ETHIOPIA 





Fig. 2. LAKE RUDOLF - TURKANA 
rihleoM, 1972) 
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f Atg TiiBgAiiA (eont.) 

nmhmrlea data (cont.) 
Fotmntlml aamial yield t 

20 000 t (Balarin, 1985a) 
50 000-UO 000 t (fAO/UmP, 1966} 
S 000-10 000 t (Laka TSirkaaa IsnrMtlgAtlon Tam, 1975) 
Koft Overfishing of tilapla bra«liag gVOtttd* i« tWtifCtmA 
(Cocha & Balarin, 1982) 
Specific nf9nne9t MMD» 19Wf L983a(b* 



Geographic Ata 
Location: 

Altitude: 
Surface area: 



LAM VICTORIA 
(Intatnatlooal watar) 

(Valcoame, 1972) 

Kaajfa* Tanzania t Uganda (aaa ?ig. 3) 
0«20*l-5«0*8| 91*39*-34*54*B 

1 136 m 



4 100 km! 



Kanya 

Tanzania 

Uganda 
TMal 

400 km 
240 km 
84 ■ {9tt 

3 440 kro ^ 
263 000 km" 

Major inf loving rivers: Kagera, Hsolat X«l* 
Outflcming rinrt Victoria Hlla 



Max. lengtht 
Max. widtht 
Depth: 
Shoreline : 
Catcbaent area: 



33 700 km'' 
31 000 )ml 
M 800 ta^ 



Ot 40 n (Maa) 



(6Z) 
(A9Z) 
(♦5X) 



Pbvaical and chemical data 
Tn^rature: Surfacat 23-28* C 

pHt iMvixoado Oulf I 8.2 (Tailing 

9.0 (Graham, 
Optt lakai 8.0 (Tailing 

8.5 (6rabam« 

Coadaetlvltyi I20 91*^8^ fiS/ea (UIBO, 1952*t 1953**) 
Iflole eeqpMlClaai (UnO, 1952*) {Tailing & TalUng, 19C5) 



& Tailing, 19«S) 

1929) 

& Tailing* 19«5) 
1929) 



■a 


12*5-13.5 


10.4 


K 


3.7-4.2 


3.8 


Ca 


5.0-7.0 


5.6 


Mg 


2.3-3.5 


2.6 


HCO34CO3 


61.0-67.1 


54.9 


CI 




3.9 


8O4 


0.8 




8IO2 


3-9 


4.2 
ua/1 


HO3R 




11 


PO4-P 




13 


Itotal P 




47 



Htfttfitf 

9o» of fish apecies: 

177, of which 127 ara clchlida (Graamrood, 1964), moatlj Haploehramit 
species . 

Sp%ei»9 introduced: in the 1950' st 

QraoehroMl* nliotlcua, 0. leucoatlcciM, 711«pia 7. rendaU.it 



Copyrighiea maierial 
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UEBJOCIfiBIA (eont.) 

W±ahmr±ma datm (o4»t.) 

Sp«elM laerodbearf} in elM iMm I9S0*«» maxlj 1960* •> L»f» allotleiw 

• la tha 1960* • and 1970* AploebroHto uptei— eotiatltatad an •■tdaatad 

80t of the Lake's fish blomass (FAD, 1973). 

• In the late 1970*8 and the 1980's, the Nile Parch (L.niloticua) 
population Increased extremely, to the detriment raelnly of tlM 
E»ploebrcmis population. (Saa Tabla 6, uadarllnad*) 

• from data provided by tlia Flaharlaa Dapart. of tha Govt. e£ Uganda^ tba 
relatlva iaiperCaaea of lUla Pareh laexaaaad aa fellova (eltad In mx, 
1983) t 

■11a Pat«]i 



1971 0.3 

1972 1.0 

1973 3.0 

1974 5.0 

1975 16.0 

1982/83 30.0 (TDRI, 1983 aatimata) 



It Is anticipated that the Nile P@rch population will decreaaa aa tha 
Haplochromis stocks become seriously depleted (TDRI, 1983). 

Miin eatebaat Saa Tabla S (Xaaya) and Tabla 6 (total Laka) 



Table S . Mftn C4ICBB8 <XBIU) - UXB VXCIOUA 
fafter lejraoltfa C Orebovalt I9m 



fleaelaa 


1975 


1979 


1985 




(t) 


(t) 


(t) 


0. eeculentua 


28 


94 


42 




292 


962 


7 573 


Other tllapla 


412 


1 683 


1 827 


Bagrus 


1 389 


1 769 


61 


Lates 


»l 


4 286 


50 029 


Procoptarue 


1 469 


472 


ISO 


HaolodufBala 


4 620 


6 S99 


6 


Clariea 


2 584 


3 029 


547 


Barbue 


283 


417 


113 


STaodootia 


126 


482 


0 




58 


359 


49 


Labao 


108 


443 


0 


Schilbe 


54 


320 


5 


Rastrlnaobola 


4 548 


9 321 


25 866 


Othor aoMll alitad 


649 


356 


2 321 


- 


16 381 


30 592 


88 589 



Sanreaa t CIFA, 1981| DTK Statlatieal Bullatiaai Bwatbondi, 1988. 
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Fisheries d»t» (eont.) 



Tabla 6. TOXM. nSH FIOOUCTiai H UEB VXCTOm, 1975, 1979, 19t5 



SmcIa* 


197S 


(S) 


1979 


rxi 


1985* 


-12^ 




(t) 




(t) 




(t> 




0. ••cttlmttw 


3 690 


4.8 


94 


2.2 






0. nlleticus 


6 092 


7.9 


3 320 


3.2 


20 093 


10.7 


Othar tlUpla 


3 509 


4.6 


6 355 


6.0 






Bagrua 


10 14« 


13.2 


13 482 


12.8 


9 276 


4.9 


Lates 


301 


0.4 


4 476 


4.3 


87 637 


4^.7 


Frotopt«ru« 


7 84A 


10.2 


6 445 


6.1 


4 200 


2.2 




22 


29.2 


29 Wf 


2«>4 


11 S78 


«t2 


Clarlaa 


6 382 


8.3 


7 917 


7.5 


6 107 


3.3 


Barbtts 


775 


1.0 


1 141 


1.1 


515 


0.3 




2 A9I 


3.2 


7 356 


7.0 


9 278 


4.9 




178 


0.2 


897 


0.9 


402 


0.2 


Lab«o 


1 719 


2.2 


7 332 


7.0 


544 


0.3 


Schilbe 


1 069 


1.4 


1 958 


1.9 


1 582 


0.8 


lUflCrlnaobola** 


4 558 


5.9 


10 989 


10.4 


25 866 


13.8 


Oelwr rnwll aliGad** 


4 707 


7.4 


1 419 


1.3 


10 417 


S.6 



.M6fa 76 919 105 267 187 49S 

SUSSM* CIF4, 19811 DIK Statlrtieal BullatlMt Bmtliondl, 1988. 

* Figures for 1985 combine Kenya and Tanzania only. 
*♦ Tanzania combines "Raatrlneobola" and "Other Small Mixed." 



Totml aamul eatdk and effort t (in Kenya) 





Total catch 


No.of 


■o.of 


Xme 








1964 


12 


000 




m 


1965-66 










1967 


15 


748 






1968 


16 


357 


6 000 


4 000 


1969 


17 


442 


13 600 


3 600 


1970 


16 


400 






1971 


14 


918 






1972 


15 


989 






1973 


16 


797 






1974 


16 


258 






1975 


17 


175 






1976 


18 


680 






1977 


19 


332 






1978 


23 


8S6 






1979 


30 


592 






1980 


26 


914 






1981 


38 


179 


18 000 




1982 


60 


958 






1983 


77 


327 






1984 


71 


854 






1985 


88 


589 


21 SOO 


S SOO 


1986 


103 


163 


21 000 


5 000 



Sourest 1967-19861 Stat.Buil, 7i*lwrl«t I)«pt.» Gonrt. of Kmyft 
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LAKE VICTORIA (cont.) 

Flmbmrlaa dmtm (eoilt.> 

PofnCiMl aaoMl yleldt (In Kenya) 

25 000 t (Welcomme, 1972) 

28 000-40 000 t (FAD/UNDP, 1966} 

SO 000-45 000 t (CodM & BaUrla, 1982) 

10 000-26 000 t (ZouMmld, 1983) 



BWASO HGIRO RIVMt 

Soareet Hni BcMVpMat, Kenya 

Altitude: 3 12A m 

Total leagtbi 200 km 
Aniaaft artaf IS 022 kaT 

CounCrles traversedt Kenya 

Major tribuCarleaf Engare Slapel; Engare Narok 

Diaebargea to: Lake Hatron via Ngsre Nglro Swamp 

Vohmt of dlaehargat 6.6-63.0 (naant 22.4} B^/aae| 0.74 karjjv 

Flood raglmat Bteodal paaka in flo* la April and Bovaaibar 

Fiabariaa data 

Total aaaoaJ eatdif 300 t (1965) £roB Baaao Igiro Xlvar and Hsare Hglro Svaap 



CAMAI.R DQtYA/JimA RIMER 

(Intacnatiaaal vatar) 

Gaoaraohical data 

Soaremi Mandabe Meaatalna, Ethiopia - 6* «9*Bt 38* 41*B 

Total length: 1 600 km 

Countriea traversed: Ethiopia, Somalia, Kenya (Lagh Bor) 
Major tributmriaat Webbe Schlbele, Lagh Bor 
l^laebarfaa tot ladlaa Ocaaa. Soulla - 0*14'S} 42*32'E 



Gaoarapbical data 

Source t Soit Olelel Baearpaant 

Altltudmt 1 981 a 

Total laagtbt 140 Van 
Countriea tra^eraadx Kenya 
Major tribvktmrimmt Oueha 

DUthmrgaB tot Laka Victoria - 0* S5*8f 34* 8*B 

Volume of discbarge: 0.87 km /yr 

Special fmaturmat TWo aaall daBa/ceaervolra on minor tributarlea o£ Mlgori channel 
at I* lS*St S4«34*B mod at 1* 11*S| S4«S8>B 
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■ZQIA Mvm 

Geographical data 

Soaremt Kenya, southeast slopes of Mt. Elgon, plateau areas of Transuzola 

and Vasin 6i8b«» northern Nandl HIII0 and hllle of the Kakemege 
■ad Bugowa dietrlete. 

Total length: 200 km 

Drainage area: 13 000 kn^ 

Countries traversed: Kenya 

Major tributaries: Klpkarren, Kisama 

Discharges to: Lake Victoria (Kavlrondo Gulf) through Yala Swamp 
Volume of discharge at aroutil.' 30-395 m^/sec (1.92 kro^/yr) 
Special fe«ture«: Seeelvee aulfite pulp mill effluent 

Physical and chemical data (Petr, 1977) 
lonie composition: 





mg/ 1 




8.7 


K 


3.5 


Ca 


1.2 


Mg 


11.3 


HCO3 


83.0 


CI 


1.4 


8O4 


8.6 



Flahmrima data 

Total ennaal eatehl 1 000 t in 1959 (Whitehead, 1959a,b), but In recent years 

this fishery for migratory Labeo vlctorianus from Lake Victoria 
has collapsed. 

No. of fish species: 28 (Petr & Papema, 1979) 

Jfote; Other reference; BellCire & Bugenyi, 1980 



Source f Kenya (Klkuyu Beearpment) 

Altitude: 1 870 m 

Total lengcb: 560 km 

Countries traversed: Kenya 
Major trlhfatar±mBt Tsaro* Klboko 

Discharges to: Indian Ocean - 3' 9*S; AO" 8*E 

Special features: A broad floodplain in its lower reaches, with several small 
lakea. 

Flabariea data 

Total auaual eateht 300 t in 1960 (UhltahMid, 1960) 



fisograalileal data 

Source » Aberdare Mountains, Kenya 

Altitude: 3 999 m 

roeai length X 800 km 
IhralJiage arear 42 217 las' 

Countries traversed: Kenya 

J)lacharges to: Indian Ocean - 2°32'S{ 40<>31'E 
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TAMA KIVER (eoBt.) 

Geofcrapbical data ( cont . ) 

Volume of discharge at mouth; 151 ra /sac (maan) 
Flood regiaet Paak flooda in Hovanbar and In Hay 

Special features t The upper course of the Tana River la Impounded at £our sltea: 
Maslnga, KamburUf Gtaru and Klndaruma. There la a floodplaln 
•long th« low*r eourae with numaroua aaall lak««i including Lalwa 
BftUfltt Mid Shaki^bsbo* 

S^ocal aantal eaedti Tan* rlvv and r«««rvoirai 21 t in 1982; 433 t in 198S 
(Statlatieal Bullatln, Flahariaa Dept., Govt, of Kenya). 



(IntsnwtloMX vstmr) 

Source: Ht. Blgoa (Bokm trllnttatj) 

AlCiCudar 4 322 a 

Tocal len^eii: 340 km (300 km In Kenya) 

Councrlea craver««tff tmajt, Uganda 

Htjw trihtttaritai Sim (Bokm), Monm 




Geographical data 

Location: Kenya - Q' 40*lt 39* 35*B 

Surface ereet 2 590 km^ 

laflamlag rtwmrai neetlMim Bwaao Vglve (322 kn leag) 

OatUemiag rtwtrt ttk Dm* 



iSJOLJiSnBBBl 

Geosraobleml data 

Loemciaat Kn^a - 3* 22'8| 38* 47*B 

Attituiet 436 m 

Surface area: 0.81 km^ (nw)! 0.40 lo^ (ala) 

Major infloving river: Vol 

Fimbmrles data 

Total ammal eatdtt 20 t ia IMS 



SXAULBB&mfiXt 

fla««mafcAeal lata 

£ee«elen» Kmya ; 0*47*8| 37* 44*1 

Sartaea araai 3.1 fcn^ (at VSL) 
Max. leagth: 7 km 

Major ittfloiritit rivart Tana (outflow froa Kaaburu K«a«cvoir) 
Outflomiag rifort Imoa. 

Volume: 20 x 10* m"* at DSL 

Depth: 6.S a (mean at USL) 
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Geographical data 

Location: Kenya - 0* 49*8| 372 40*1 

AlClCud*; 1 006 n USL 

Dum bmightt 5« ■ (1 010 n m1) 

Date closed: March 1974 

Surface area: 15 km^ (max): 2.2 km-^ (min) 

Max. I««gChf 11 kn 

D»pebt 53 ■ (ma}) I 10.4 • (■••&) mt DSL 

Volvmt 156 z 10* at TOL 

Annual fluctuation in level: 16 m 

Major Inflcvittg rivers t Tana (outflow from Maalnga Raa«rvolr)i Thlba 



f ^yaical and chemical data 
Surttee eoipAratuMf 22»27*C 

GaoAtcCivlCy: 40 ^ S/cm 

Zonlc eempoBitiottf 



Ha 4. 8-12. S 

K 1.4-5.6 

Ca 6.9-12.2 

Kg 2.7-4.8 

HCO3 39.0-73.0 

CO3 nll-5.0 

CI 3.3-9.0 

8O4 1.0-11.0 

8IO2 10.0-20.0 

Fe 0.19-11.7 

Kb nU-0.8 

■02-1 iiil-0.2 

■Oa-i nii-1.4 



nmbmrimm data 

HOm o£ £±mh mpeeimat 10 

JI6. «/ tlOfrmmt 13 (1974-79) 



Geotraohical data 

Location: Kenya - 0»49'Sj 37* 47*1 

Altitude; 780.29 m USL 

Aaa hei^tt 25 n (782.57 m m1) 

Oat* eloMtff 1968 
Surface atMt 14.7 km 
Depth: 22.7 m iaax) 

FoOttM^ 16 X 10* ftt USL 

length: 7 ka 

wldclif 3 tai 

M^or loflovlng river* T«w (otttflov frea 6t«ca laamvolrP 
Okit£I«id4f rivmrt Taaa 
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L1880g MSRWOUt 

Geographical data 

Loeatloof Kmya - 0* 17*Ht 35* 20»B 

Surface areat 2.1 km' 
Hue. leagtht 2 Im 

Mam* wldthf l.S kn 

Jbeal aaaMl caeefci 50 t la 19(5 



Caogranhleal data 

leemtiettt Imecfm - 0*54*8t 37* 50*1 

Dace elosedt 1982 

Volmai 1 560 km^ 

fttrf«M 120 lar at USL 

DepCb.* 13 m (maaa at WL) 

Max. ien^ch: 37 km 

JCur. wldcbt 13 kn 

Jfi^or iafloHing rivmrat Taxm, Thlka 

Outilcmias rivrt tana 



BoeaBClal aanMl ylaldt 480 t (Balaria, 1985) 



SASUMUA RESERVOIR 



Caograaiiieal daca 

Leeatieof lMf» 



Locacioo; Imaja 



7. 
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CIFA, 1981 
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LESOTHO 



1. GEOGRilPHY AND CLIMATE 

LMOtho (with a surface area of 30 350 km^) la prinarllj « h<ghi<«.i plataau 
(hMdmMra of tha Orange (- Senqu) River) with aoiM lowland* in th« aouth. 

Lovland teoparaturas are ganarally high while upland raglons are cool. Rainfall i« 
■odarattt and d«oi^ta ara eoanon. 

The economy is mainly subsistence in naturCf based on livestock and farming. Soil 
Moaton la aarrara, Mpselally In tba •••tan nplaada. 



2. Wmoeuam («£t«r CboodoM, 1988a> 

2.1 LakMi IImx* axa no natural lakaa. 



2.2 livaca* rioe^Ialaa and 8iM«pa 

All rlvera In Laaotho belong to the Oranga River ayatam. Thara are thraa 
ztwmr ayatnwi tba Sanqa, Makhalang and Caladon (fig* !)• 

fbm Sanqu ftivw ayataa, irfiieh la tha largaat* atarta north of Cathadral Doma 

Paak at an altitude of 3 050 rn and runs south. When flowing out of Lesotho into 
Orange Free State at the southwestern border of Lesotho, the Sanqu River has a 
eatehnant araa of about 2 100 000 ha and an avaraga flev rata of 100 vrim. 

The Hakhaleng, which starts in the Malutl ranges, runs south through the 
Blddle of the country. It joins the Senqu at the point where the Senqu leavaa 
Laaotho Into Oranga Fraa State. At tbla point Makhaleng JUver haa a catchnent araa 
o£ about 300 000 ha and an average flow of about 15 ■ /a> Iha total length of 
Sanqu and Makhaleng and their main trlbutarlea In Laaotho 1* over 1 600 ha* 

The Caladon tlvar fonw the weatem border of Lesotho and dralna the lowland 

part of the country. At the point where the Caladon flows Into the Orange Free 
State It haa an average flow rate of about 36 n /s and a catchment area of about 
1 300 000 ha, of which 700 000 ha are In Laaotho and 600 000 ha are in South 
Africa. The total length of the Caladon and ita aain trlbutarlea In Laaotho la 
about 560 km. 

Iha flow rates of the rlvera fluctuatee considerably between and within 
yearat depending on the rainfall. It la eoaMon for the Caladon to run dry in dry 
years. Table 1 gives the catchoMnt araae and aaan amnial maoff (Mil) of the three 

najor river systems. 

The rlvera in Laaotho are In the upper reachea of the Mountain sone iriiare the 
flow la awift and thara are no floodplaina. 



There are a number of medium- and small-sized reservoirs which were con- 
structed for water and soil conservation purposes. A small nuokbar of these 
reaervoira have been vaabad sway and a fair nintbar have ailted up. There ia no 
up-to-data Infomation on the eoodition of tba raaarvoir* in tha country. Homver, 
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Fig. 1. LB80IB0 tlVER SYSTEMS AND THEIR GATCBMBRIS 

(SWECO, 1975) 
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■ 




ODIiCIS Of L 


nono n 






CatebMBt 


ATM lor 


1967 


1969 1971 


ItlMttt* 

1975 


Sanqu at Makhalrag eonflamie* 
ifakhalwn at 8«nqtt oonfXnaBiQa 
CaLidott At bord*r 


20 714 
3 044 
6 694 
t 260 


91.9 
17 

m 
m 


101.6 
14.2 
24.1 


91.9 
14.2 
24.1 


99 

14.2 
27.5 
0.6 


Mil ^ ^ 













* SoucttMt amm Ghi»dana» 198ta 












a preliminary survey by Fi 


sherles Section 


in the lowlands has 


revealed 


that over 



100 ha of small reservoirs could be uaad for Intanaive aquacultura with minor 
lHprov«Mntst another 50-100 ha e£ aadtuB-alMd vaaatvelra eould 1w danralopad £«r 
eaptUM flabatj aad eaga enltnra. 

The Lesotho Highland Water Project plans to build A dams which will develop 
tha highland watar raaoureaa of tha Sanqu Rlvar for t^droalectrlolty ganaratloDf' 
Irrtgatloa* flaliarlaa and watar for aala to South Africa. Bo aatiaataa ara 

available on the surface area of the dame after flooding, but other statistics o£ 
the dams to be constructed have been published (LBUF) 1986). Tha daas will ba 
oonatructed in three phases, with the first phase axpaotad to atart ia 19M aad tha 
eoaplatien of tha final phaaa plaanad for 2025. 

2.4 Coaatal Lafoeoa 

■onai Laaotho ia laadlockad. 



3. FlflBR nODOCTIOH/MOmiAL 
3.1 Aquacttltura 

Annual average fleh production in Lesotho is about 20 tons. In good pro- 
duction years yields as high as 30 tons have been realized. However, during tha 
recent severe drought experienced In the region, stocked pond area fell from 20 ha 
to 8.0 ha and fish produetlan fall to 8.8 tona In 1985 (Flahariaa Saetiont MlQlatty 
of Agrieulture) (aaa Tabla 2; updatad aatimtae are given in Tahla 3). 



Table 2 . STOCKED POHD AREA - Leeotbo, 1979-1985 
(mftmr CbondsM» i988m) 



Xux 


number of ponds 


Total pond araa 

(to) 


1979 


73 


16.04 


1980 


67 


15.77 


1981 


29 


5.50 


1982 


63 


13.77 


1983 


102 


22.55 


1984 


51 


11.40 


1985 


45 


8.99 



Copyrighted material 



LESOTHO 



96 



Fish apaeles currently cultured In Issotho £«11 Into two nsln estoforlost 

Indlf^enoua; ClarlBt g*riepiau8t 

introduced t CyprinuM emrplOf HypopktiutJmiehtiiiym moUtrixt Smlmo galcdamrl, 
CtmnophBxyiigodoa Itfolla* 

Aquacsiiltiwa produetloo bj apoelo* fron 1982 to 1987 im glvoa bolov (?lnelMt 
pero*eeB»» 1989)* 



flMOlM 


1982 


198S 






i9« 


_J28Z 


CfprlauM emrplo 


27 


17 


11 


9 


20 


23 


Smlmo gmixdneri 






1 


2 


2 


1 


dariM garlepiaua 


2 


1 


1 




9 


2 




29 


18 






25 


2fi 



In light of the recent drought the mter eoeurity eitUAtlon, and land use 
trends, an area of 500 ha of intenelvo eooMrelal fleh tmtm»t with current 
production levels of 1 000-1 SOO kg/ha* CtondoM (1988a) Mtinatoa potaatlal annuel 
ylolde of 500-750 tone. 



3.2 ILah production and per caput supply 



Teble 3 . FISH FIODDCnOI AID EEK CAPUT SUPPLY - LMOtho, 1970-1987 





Population 
'000 
1/ 


lominal 


Domestic Production 

ccludinf^ export 

It) 2 / 


Marine 1 Consumer Supply 

(exluding Imports a-rf 
exports (k^,/?er&Qnj 


Inland 
capture 


Aqua- 
culture 
3/ 


Tbtal 


Inland 
capture 


Aqua- 
culture 
3/ 


Total 


1970 


1 


064 


- a/ 


0 


0 


V 




0 


0 


1971 


1 


088 




0 


0 


21 




0 


0 


1972 


1 


112 




0 


0 


If 




0 


0 


1973 


1 


137 




0 


0 


If 




0 


0 


1974 


1 


162 




10 


10 


21 




0.008 


0.008 


1975 


1 


187 




23 


23 


If 




0.02 


0.02 


1978 


1 


215 




27 


27 


If 




0.02 


0.02 


1977 


1 


244 




22 


22 


Zf 




0.02 


0.02 


1978 


1 


275 




24 


24 


11 




0.02 


0.02 


1979 


1 


306 




27 


27 


21 




0.02 


0.02 


1980 


1 


339 




23 


23 


If 




0.02 


0.02 


1981 


1 


373 




15 


15 


If 




0.01 


0.01 


1982 


1 


408 


2 kl 


29 5/ 


31 




0.001 


0.02 


0.02 


1983 


1 


444 




18 S/ 


18 






0.01 


0.01 


1984 


1 


481 




13 It 


13 






0.01 


0.01 


1985 


1 


520 




11 5/ 


11 






0.01 


0.01 


1986 


1 


560 




25 ^/ 


25 






0.02 


0.02 


1987 


1 


601 




26 il 


26 






0.02 


0.02 



il Source: FAO 

2/ Source: FAO Fisheries Dapartaant FISHMkB 

1/ - - data not avallabla 

i/ SADCG, 1984 

£/ Vineka, 1989 (paro.conn.) 
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3.3 Ial«ad esteh range and potential ylald 



Table A. INLAND CATCH RAHGE AND POTENTIAL YIELD 



Hatar body 


Pacled 


Annual catch 
ranee (t) 


Potential annual 
▼laid <ti 


Sanfii llvar 


1982 


2 




Hialchalang Klvar 








Caladon River 








Total Klvara 


current 


1-2 


120 


Reservolra 








AquaculCUM 


1974-1987 


10-30 


500-750 



fiibacyi 2 t la 1982 (8ADCC, 1984) 

Aqnaottltvm 10«30 t <«T«r«g«t 20 t) 

Poftiitlal ammal Tl«ldi 

Fishery: 120 t (Maar, 1965) 

Aquacuiture: 500-750 t (Chondona, 1988a) 
Total InlaDdi 290 t (SAOCC, 198^) 

620-870 t (Maar, 1965) Choodona, 1988«) 



4. 8TATI or m nsanS (ad^tad froa Chondo— , 1988*) 

4.1 Yield 

The diversity of fish species in Lesotho la vary limited; only 9 indlganoua 
apecles in 5 genara occur. There ara 8 introduead apeelaa, 5 o£ which have acell- 
Mtliad vail In tlia rivar* and xaaacvolrai 2 ara aiiolualvaly naad in pond* for 
aquaeoltura* 

There io r.o capture fishery of any significance in Lesotho. The only 
existing capture fishery la the sport flsherji mainly for trout and yelloHflah In 
tha MOBtala atraaaa and 1»aa* In tha Iflwlaad raeatvelr*. Ihara le* Imravari a 
seasonal Interest in catching yellowflsh during the spawning migrations upstreaB» 
when they are caught by shepherds using very primitive gear such as stones, sharp 
atleka and atona trapa* 

Iha current eetlaatad OAteh from the rlvera la batween 1 and 2 tons, mainly 
of trout and yalloaflah. 

Tha ooly algnifleaat flab product ion eonaa froa aquaeultura (aaa aactleo 

3.1). 



4.2 laetoca InflwanMng yield 

Unpredictable rainfall in dry years may cause the drying up of rivers, 
raaarvolra and ponda. Cool tanparaturaa alao alow down growth rata* and therefore 
produetloa. Gonatralata on aquaeultura Includa lov aarhat valua of flah aad blgb 
faad eoata. 
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4.3 Iittwr* d«v«lopa«it posslbllielM 

Information on potential fish production is not availabla. The only estimate 
is that done by Hear (1965), which gives riverine annual production from indigenous 
stocks as 100 tons «nd 20 tons from trout, l£ th* rivor* ar« ragulsrly rastoekad 
with trout flngor lings. 

At tha 1983 production level of 18 tons and an inport o£ 1 030 tons, an 
amoal Ineraasa in prodootlon of ovar 1 000 tons la naadad to aubatltuta tha 

imported fish. It is recognized that, at the present rate of aquaculture develop- 
ttant and potential (500-750 t) and riverine fishery potential (120 t), Lesotho is 
valDcaly to meet its national fish production requirement in the near tuture. The 
graataat potantlal for flsharies developnant in Laaotho llaa la tha raallzation of 
tha Laaotho Highland Hatar Project, aohadulad to atart In 198B and to ba eoapleted 
in 2025. 



5. KEY BIBLIOGRAPHY 

Chondaaa» 1988a 



6. Wkm Bomu Dmcion 

Mam 

Oranga (•■ Sanqu) 

Reservoirs 

Scott 
Zaeholo 



ORAHGE RIVER (- SEMQU RIVER) 
(latamatlooal «atar> 



Geojcraphlcal data (WeleoaiMa, 1972) 

Source: Lesotho, DrakttMbarg Houatalna 

AlCitudBi 3 300 m 

Total lanigtlif 2 160 n 

Drainage area: 6A0 000 km 

Countries traversed: Lesotho, Namibia, South Africa 
Major tributaries: Vaal River (1 200 kn) 
DlaebMrg60 tot South Atlantic 
Flood rmgimet flooda batMon lovaabar and Harch 




K25 159 fiSfem (aaaa) (Kauldar, 1970) 
1b uplaaid trlbutarloa of Laaetibot baOMaitt 6.0 and 7.0 
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JiBSOIHO. 



Geographical data 
LoeaeioBf Luotho 



ZACHOLO RESERVOIR 

Ceographieal data 
LocaClonf Leeotho 



7. BIBLIflClAm 

Chondoaat 1988a 
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1. anOAPHX AMD CLDUTB (mftar HalocaM, i979a} 

The country consists of the main Island of M^^dagasrar and some smaller offshore 
Islands. Total surfaca araa is 581 540 km^. Th« main Island consists of a central high 
platMtt bfttmaa 1 000 and 2 000 m Is altltiida irfileh fall* mnef ataaply oo all aldaa to a 
nartov coastal bait* 

The central Islands have a taoparata ollaata with a single rainy season fren 
lovaidMr to April. The coaatal raglons hava a tropical cliaata. On the north and west 
coaat ralaa are light, wharaaa on tha south and east ralna ara heavy and continuous 
throttiihottt tha yaar* 

Hm eeoatry la iHioUy agrlcttltural and bad land-oaa practleaa and daforaatatlom 

have resulted in aavere eroalon prdblaaa irtileh bava lad to mmj of the rlvara baiag 
haavily charged with silt. 



2* nnuauunnr (*aa Fig* i) 

2.1 Lakaa 

There are hundreds of small and medium-sized lakes. Uany are associated with 
tba fleodplains of eastward flowing rlwars. Thara ara also mmf amall aooatatn and 

crater lakes. Totalling the lakes, reservoirs and coastal lagoons, there ara SOM 
530 lacustrine water bodies with surface areas over 0.20 km^ in Madagascar. 

Tha tan largaat lakas arat 

Alaotra 200 
Kiskony 139 
Ibotzy 94.2 
Itaay 35 
Talaanampetsotsa (saline) 29.88 

18.1 
15.9 

Hina IS. 5 

Mandrozo 1A.4 
Anparlhlba-South 12.5 

Tha total laka araa in Madagascar ia probably ovar 600 km . 

2*2 Uvars* floodpla i na and twaapa 

Many rivers flow from the central highlands of Madagascar. The largest river 
basins drain to the west and floodplalns are developed along the lower courses. 
Total floodplain araa has baan astinatad at 918 km^ but tha actual ara* oiay ba 
graatar than 2 000 ha . Svanpa ara aasoclatad with aooM lakas (i**>» Lafcs Alaotra)* 

2*3 Reaervoirs 

of 



Tiro medium-sized reservoirs (Hantaaoa and Talaaoaipaniry) with surfaca araas 
18.0 and 31.0 km , respectively, ara altuatad aaar tha capital (Tananarive). 
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TlMre are also eevttral small reserrolrat (ka ) 

Ivakoana 2.88 

Sahamaloto 2.80 

Amblllvlly 2.35 

Antaaifotay 1.99 

Martnandla 1 .99 
Maroala 



Andakalaka, Ivandrano and tlandraka 



2.4 Coaatal Lagoona 

Madagaaear haa significant bracklshwatar raaeureaa. Thaaa eodisist of lagoona 
on tha aaat coast and mangrove avampe grouped around tha moutha of tlw main rlvars 
OB tha VMt eoaat* 



Mittt LfitMBt On } 

Losa 156 
Paagalanes (East Cooplax) ISO 

Anooy 22.6 

Ampahana 21.8 

Masianaha 13.3 

Total 393.7 

Main Man>'.rQVR 5v'.m;:a 

Mahavary-Mord 332 

Loza and Marinda 180 

Msliajaaiba 394 

Betsiboka 460 

Mahavavy-Sud 340 

Beaalampy 457 

Malntirano 255 

Talrlblhlra 370 

Hangoky 232 
Total 3 020 



3* ixomiEf ffiflODonov/rosmxAL 

3.1 Aquaculture 

Tha nui^r of ponda in axlstanea in Madagaacar sinca 1938 are shoen below i 



Year 


Ponda 


1938 


800-1 100 


1939-45 




19A6 


I 100 


1947-52 




1953 


1 500 


1954 


2 000 


1955 


3 000 


1956 


23 300 


1957 


42 QOQ 


1950 


62 500 


1969 


75 000 


1960 


72 000 


1961 


75 600 


1962 


85 000 


1963 


•2 450 


1964 


79 150 
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Year Ponds 

1965 72 820 

1966 65 530 

1967 58 MO 

1968 A9 332 

1969 50 856 

1970 42 375 

In 1982 fishponds totalled about 1 000 ha in area. In addition, about 
250 km* of rlM flold* were vmmA for xleo>oiiB>fl*h cultoro* 

In 1985 ( th» maiber of ponds had already deeroaaod to about 6 OOOf vltb 

an estimated production of 28 A t, mainly connOA OMp Wid tlli^lM* 
Production of aquaculture by species is shotm below: 



Species 


1982 


1983 


198A 


1985 


1986 


1987 


Cypriaua carplo 


300 


180 


186 


210 


145 


156 


tllaplas (Oreocbramim spp*) 






4 


7A 


36 


38 


Salfflo gairdneri 








0.3 


0.1 




Total 


300 


180 


190 


28A 


181 


194 



Soureot Tlaeko, 1989 (port.eoBB*) 



3.2 Fish Production and per caput siqtply 

IfeUl^* FISH VlOinienOI AHD per C&PDT SUPFLY • lfadMMe«r» 1970>1987 



Nominal Production Nominal Consnwr Supply 

(Including exports) ( ir.e ludini? exports) 
. (t) 2/ , (ky./pprnon) 



Tur 


Population 


Inland 


Aqua- 


Marine 


Total 


Inland 


Aqua- 


Marine 


Total 




•000 


capture 


culture 


capture 






capture 


culture 


capture 








\l 






3/ 




«/ 








3/ 






1970 


6 


716 


35 


100 


- 1/ 


13 


100 


48 


200 


5.2 




1.9 


7.1 


1971 


6 


865 


36 


900 




13 


800 


SO 


700 


5.4 




2.0 


7.4 


1972 


7 


058 


37 


600 




14 


200 


51 


800 


5.3 




2.0 


7.3 


1973 


7 


236 


39 


100 




21 


200 


60 


300 


5.4 




2.9 


8.3 


1974 


7 


417 


40 


300 




25 


400 


65 


700 


5.4 




3.4 


8.8 


1975 


7 


604 


41 


500 


m 


14 


500 


56 


000 


5.4 




1.9 


7.3 


1976 


7 


806 


41 


500 


m 


13 


450 


54 


950 


5.3 




1.7 


7.0 


1977 


8 


018 


41 


500 




14 


540 


56 


040 


5.2 


«» 


1.8 


7.0 


1978 


8 


239 


41 


500 




12 


880 


54 


380 


5.0 




1.6 


6.6 


1979 


8 


468 


41 


500 




11 


875 


53 


375 


4.9 


a» 


1.4 


6.3 


1980 


8 


704 


37 


964 




12 


183 


50 


152 


4. A 




1.4 


5.8 


1981 


8 


948 


38 


500 




11 


675 


50 


175 


4.3 




1.3 


5.6 


1982 


9 


200 


38 


700 


300 5/ 


10 


335 


49 


335 


4.2 


0.03 


1.1 


5.3 


1983 


9 


461 


42 


020 


180 5/ 


12 


558 


54 


758 


4.4 


0.02 


1.3 


5.7 


1984 


9 


731 


42 


310 


190 5/ 


13 


463 


55 


963 


4.3 


0.02 


1.4 


5.7 


1985 


10 


012 


45 


716 


284 5/ 


17 


589 


63 


589 


4.6 


0.03 


1.7 


6.3 


1986 


10 


307 


45 


819 


181 ll 


17 


589 


63 


589 


4.4 


0.02 


1.7 


6.1 


1987 


10 


610 


45 


806 


194 4/ 


17 


589 


63 


589 


4.3 


0.02 


1.7 


6.0 



i/ Source} 

gf Soureot FAO Fisheries Departiwnt FISBDAB 

2/ included In "Inland capturo" if not •poelflod 

4/ - " data not available 
5/ Vincke, 1989 (pers.comm.) 

Proa 1980 to 1983, aarino exports wero as follows t 

3 429 t (1980)1 3 237 t (1981)} 3 989 t (1982)} 3 120 t (1983). 
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3.S Inlaad eateh rant* >ad petatttial yl*ld 



UblUL. IILUD GAICH KAIG8 AH) fOlBBTZAL YIBLD 

ra; 

ft> '^-^ 

L«ka» 

Alaotra 1960-71; 1974 2 250-4 000 

Itasy 1960-71; 1975 273-1 400 

Kiakoiqr 19«0-71|197S 620-82« 

Ho Information available for 

Lakes Anosy, Antsohaly-Fi:>noarivo» 
Ihotrjr, Hahazoarivo, Mandrozo, NflBoaty 



yers 

Betslboka/Floodplaln 1960-71 1 800-2 600 

No Information avallabla £or 
Rivera Sofia, Tslribihlna 

HttitMoa 1960| 1964-71 1 1975 6-60 

Talase^^aalty 1962 t 1965-7 ltl97S 1-60 

Ho lafocBatlon available for 

Reservolra Anbillvily, Antanlfotsy, 
Ivakoanat Haroala, Maromaadia, Sahamaloto 



Pangalanu-BMt 
Lagoon Ceivlex 1960-71 i 1975 320-398 

■o lafoatatian available for 

Laaooaa Aapaliana, AaoBf, Lo«a» Meelanaka 



Total aimual yield : 5 300-9 300 t (partial total* Table 2) 

40 000-45 000 t (eurrentt 1983-1907) (eae Table 1) 

|t 

77 000 t frcr.h. and braeklafamtev fiali eatehea 

(Rabelahatra, 1988) 



4. 8X411 or IBB nsam 

4.1 Yield (nalttly after Xabelahatra, 1988) 

Inland fisheries take place mainly in lakes and lagoons; the rivers are lees 
exploited. Among the most important lakes and lagoons, seven are heavily exploited 
(22 500 c for 630 kn^ in 1984 - 357 kg/ha}. Two lakea (Alaotra and Itaay) are 
already overfiahed* 
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In 1984 th«r« vara 17 740 flslMnm ap«eialla«d In ialnd fiaWiaa* About 
70Z of the catches are thought to bo ••If-cottaoMd by tho fiahora«tt*a ralatlvM and 

by tha local farmera. 

The current production from aquaculture (200*300 t/yr) can be substantially 
increased through training and batter manangeuMnt* Production from 1982 to 1987, 
hf •poel««» i« glvwi In Mctlon 3*1. 



4.2 laotora ItifliiMirlng yiold 

Th* flahary haa bean dovaloping at about 2t per yaar over the laat IS yeara. 

In some lakes (i.e., Lake Alaotra), accelerated fishery development occurred when 
batter fiahing laateriala ware introduced. Lake Itaay waa over-exploited between 
IMO end 1965 and the atoehe did net roeoaatltuto thwiaolv— . Ihay of the other 
areas, such «• the ?aiigelBiiea» ere recorded to be tmprodtiettve end inteaelvely 

exploited* 



4*5 fbtme developoent poaalMLlltiaa 

Mo great Increasea in natural fish production can be anticipated from the 
Inland and breckleh wetere of Madageecer. They ere et preaent Intenetvely ex- 
ploited and need VOtional management to maintain their present levels of produc- 
tivity. Further grovtb of the Inland flaheriea sector could occur through flah 
cttlture end latenalve neaegeaent of Inland veter bodlee by etoefcing and feetUbig. 



S. m BULIOGSAPHZ 

Collart & Rabelahetre, 1977 
Kianeri 1963 
Kabelehatrei 1988 



6. 



U&IKR BODIES OIBECIOBX 



Lakes 



Alaotra 
Aaoay 

Ant s oha ly-Foooerivo 

Beotamba 

Ihotry 

Rivera 



Iteey 

Klakeny 
Mahazoarlvo 
tiandroaeza 
Haadroio 



Montagne d'Ambre Lakea Cooplex 
Raaonty 

Hoss Be Crater Lakea 
Talmanampeteotsa 



Betalbeke 



Sofia 



Talclblhliie 



Rg fl ei-'/oir 9 



Arcbllivily 

Antanifotay 

Ivakoena 



Mantaaoa 
Haroala 



Sahanaloto 
Taiazoopaniry 



Aaipaheaa 
Anony 

Fort-Dauphin Lagoon Cooplex 



Loza 

Haaianake 

Pangelenee-Beet Legoon Coaiplez 
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2 Kltkoay 

3 Ibotry 



7 Bmmamba 14 Aadnnomema N, 21 MlttJj^Jo 

8 fftm IS Aak£trektika'Mtt9adio 22 Kacontfra 

9 Mandrozo 16 Masiadolo 23 Andranoaena S. 



4 Taimaaampetsocsa 10 Amparibiba S. 17 Aatboramalaady 



5 Ie««7 
6 



11 Antaehmly 

12 Aabanja 



18 Taigr 

19 Namonty 



24 Beadrotgr'Mataaba 

25 Ttlai^aaiTy 
2$ 



13 Ampacihibe N. 20 Antsomangana 



Fig. 1. EIVERS AND LAKES OF MADAGASCAR 
(Weleemmep 1972) 
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GaogrmphleMl dmtm 
Loemtlcut 
Altltudmi 
8utt»e» treat 

Max* laagdif 
Max, widtbt 

Inflaviag rivers: 
Ouef lowing river; 



Physical and chemical data 
pEl 6.9-7 



Fisheries data 
Flab spaciaa: (Rabelahatra, 1988) 

Oreochroais macrochir; 0. niloticua; 0, moaaambicua ; 

Tilapla raadalli} Cypritsaa carpiof M±cto§taxua aalaoidaat 

Caraaaina aontus; AngulUa ap, 
Tetal anaual eaeefc aad afferti 



I960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972-74 
1975 
19M* 



* Rabslahatra, 1988 
** - 168 kg/ha 



Geogravbleal data 

Locatioai Madagascar - 18°55'S| 47"'3i'B 

Surface area: O.I kar 
Hur* laagtht 0.5 ka 
Max, wtiAt 0.4 ta 



MadagMcar - 17* 19*-39*8| 48*27*-38*B 

750 . 

200 In' la 6ty aaaaeat tha laka aztanda ovar 
1 000 km^ of iwwp dnrins tha vat aaaaon 

38 ka 
9.5 ka 

Sahamaloto, Sahaba 

Hanlivgory 



Tatal lo.of lo.of 

catch (t) fltlMTBin 

2 250 
2 300 

2 400 • 745 

3 000 

3 120 

3 200 1 500 

3 29S 

3 395 

3 530 

3 672 

3 820 1 260 

3 896 

4 000 

3 700M 2 872 2 478 
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Geonraphical data 

Locatioa: IfadagMcar - 19*S*S| 44*36*B 

AlCiCudet IS ■ mI 

Airfaee are«f 9.3 kor 

/fax. length : 6.5 km 

Max. width: 3.5 km 



Geoy.raphlcal data 

Location: Madagascar • 18*51*8} 44* 21*E 

Altitude: 2 m ael 

Surfmem mrmmt 15.9 kar 

Max. length: 10 km 

Max. width: 4.6 km 

OutfloKlag rlvert lataral apillag* f von Soahanta* Klva« 



I.AgR THOTRV 



Geographic 
Locacloa; 
Sarfttee area; 



Max. 
Max. 



iengch: 
width: 



Madagascar - 21° 56'S; 43° Ai'B 
max* 94.2 km^ ratnj aMaoiii 
min. 8.7 lar dry aeaaon 

13 ka 

10 km 



laflowing riveft Andra n a k a n ga» l ai nbln da 



Outflowing rtvwt 



I iatanial basin 



nm±eml anrf tthrmirml dmtm 
Zonle ofl^poaitlomt 





idk/1 


Ha 


3.6 


K 


0.20 


Ca 


0.52 


His 


0.38 


CI 


8.0 


8O4 


1.73 


BOO3 


0.18 



LAKE ITASY 

Omomrmahical data 

loeaeloni Hadagaaear - 19*4*8; 46*47*B 

Altitude: 1 225 B 

Surface area; 35 Ion 

Depth: 6.5 m {wmx} 

Max. loagtbt 10 km 

Znflemtagioutflowing riwmrt Sakay (TalrlbUitaa drainaga baata) 
ilflauai fliictuaeioB In lovali 1.5 kn 
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I fAM. ITASY (cont.) 



PbVMical and nh»m1^Ml fiMt. 

8arfme» tmiptrutwm 15.5-26* € 

pBt 6.8-7.5 (Moraaa, 1970) 



Fisheries data 

Fiab apeciea: (Rabelahatra, 1988) 

Oreoebromia nlloticus; Cyprinas carplof Mlcropterua aalmoldmmt 
ni«pla rmodallli Cbaana sp,t ParatllaplA poilaal; AagiUlla 
mo»0aaibiemt A, a»bnlo»» ia&laea; 1. ammermft OuibmtiM 



TMal aaaaal e»teh and attortt 





Total 


No. of 


No. of 


laai. 








I960 


1 240 






1961 


1 270 






1962 


1 300 






1963 


1 350 






1964* 


1 400 


700 


200-300 


1965 


1 340 






1966 


1 286 






1967 


1 157 




m 


1968 


1 040 




m 


1969* 


830 


700 


184 


1970 


444 






1971 


273 






1972-74 








1975 


300 






1984** 


625*** 


1 000 





* WelconM, 1972 
** Rabelahatra, 1988 
*** . 179 kg /ha 



LAKE KINKOMY 

£oeaeioaf Hadagatear - 6*9*8| 4S*S0*B 

Surface araaf 139 laT 

Deptbt 3-4 m 

Hue, leagtb: 15 km 

tfut. v±dtht 10.5 km 

XdfZewliv rivari lateral spillaga f roo Mahavavy Uvar 



Jinwleal aflrf g|m|fff I ifftTt 
Conduetlvltyi K20 3 379 fiS/cB 
pBt 6.7-8.3 



Ionic ce^peaitioot mg/1 

Ka 10.7 

Ca 11.0-30.0 

Mg 7.2-8.0 

CI 17.0-42.0 
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USE KIWKOHT (eont . ) 

Fisheries data 

n»h »pmeim»l (Rabelahatra, 1988) 

wmem^dxt lUapla rw a dtll it C&rae* efaooMi Gliniuc 9p.; 
Jteverapliw ;«clei; Ifagll rotiwtiM; Seatojpibasiw e«tr«eaae&tt*i 

Total anwal eateb mad miivrtt 





Total 


No. of 


Tear 


oateh (t) 




1960 


620 




1961 


635 




1962 


«50 




1963 


740 




1964 


760 




1965 


780 




1M6 


$00 




1967 


780 




1968 


764 




1969 


787 




1970 


810 


160 


1971 


826 




1972-7A 






1975 


800 





f Agg il4II47A4BTyn 

Gaographleal rfata 

Loeaclool Hadagaaear - 18°56'Si 47*32'B 

Sterfaeo aroat 0.2 kn^ 

Max. length; 0.8 km 

Max. vldtht O.A km 



emoermoblcAl data 

leeatloBf Hadasaaeav - 18* S6*St 47* 32*B 



hocmtttmt Madagaaear - 17* 33*8t 44*6'B 

Altitude: 6 m asl 

Surf*ce areas 14.4 km 

Mur* leagtbt 6.5 kn 

Mm, widtbt 4.0 kn 
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MOWTAGBF n'AMTtuR T. AKBS COMPLEX 

Geoeraobicml dMtm 

location! Hidaguear - 12*35'S| 49« lO'E 

SpmeiMl /MtiwMt a gceop of atiw anall Mimtala lakaai 

liahary (-Sakaramy) : 

0.35 kn^, 350 a aal| 

Texler, Grand, Petit, Haudl, Amparlhy, 
Tfllvahlnyt Fautany (-Anpatlnafflbohltra) : 
0.34 la^t 600 m aalf 

Tanavo (- Antanavo, Sacra d'Anlvorano) : 
1.49 ka^, 380 ■ Ml 



LAKE HAMOMTY 

Ceographieal dmtm 

Location: Madagaacar - ZZ'OU'Si 43*25'B 

Surf*e» area: 5.97 km 
Ifax. icqgthf 11 km 
Ite. widtht 2*5 km 



Locatloflf Hadagaaear - IS'lO'Si 46*13*1 

SpmeiMl famturmai a group of anall eratar lalcaa altuatad om Woamt Ba Xalamdi 
Laka Aagparihlbat 1.38 ka^, 60 n aalf 
Uka AiidJ«rlb«« 0.31 kii', 7 ■ aalf 
Laka totaahwiraavakat 0*39 km't 100 m aalf 

Lakaa Amparlhlmlrahavavy & Antaldlhyt 0.27 kn^, 70 n aali 
and Lakaa Ualntinaaoaf Baoipasai DJabala and Aaipoobilova* 



Gmoxrmobieml data 

Locmtion: Madagascar - 24* 05*8| 43*44*1 

Aldcadai 34 m aal 

Anrfaee araai 29.88 km* 

d|wei«l iSaaeavaaf blgUy aalinai ao flak vraaaat 
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BETSIBOKA MirML 

Geographical data 

Source: Falalse ds I'AagtiVO 

Altitude: 1 753 a 

Total length t 525 km 

Drainage area: 11 800 km 

Countries creversed: Madagascar 

Major tributeeles : Mahajamba, Isandrano, Ikopa 

Dlacbargea to: Indian Ocean (Bcmbatoka Bay) - iS'SS'S; 46°2S'E 

Volume of discharge at mou th: 74.3-678 ra-*/ see (monthly mean range) 

12 000 m /sec (max) 
Flood regime: paak flowa January to Marchi ainlmtai in Oetobar 
Spmeiml features: £loodplaii> (circa 805 km') preaent In lover eouree with 150 lakse 
of varying size. The largest of these lakee eret 

Amparihibe- South 12.5 km^ 

Adbanja 

Amborotnalandy 6.5 km 

Bondrony and Matslabe 3.0 km^ 
Total lakes area la 80 km . Tuo reservoirs (Mantasoa and 
Taiasoaipaniry) ere preeent In the Ikopa tributary baain. 

tbvaical and cheaical data 

Ta^erature: 30* C 

pBt 6.7 

Zeale eempoaition: ma/l 

Ha20 3.5 

K2O 2.2 

CaCO 1-0 

Mg A. 7 

CI 2.8 

SO4 0.1 

8102 ^3*0 
Fe202 3.5 
AI2O3 0.2 

Fiaheries data 

Tocml no. of flahermeat I 250 (in 1970) 

Total Mumal emtebt (ixom fleodplaln lakea) 



Total 

Year catch (t) 

1960 1 800 

1961 1 860 

1962 1 900 

1963 1 950 

1964 2 000 

1965 2 100 

1966 2 142 

1967 2 206 

1968 2 275 

1969 2 400 

1970 2 520 

1971 2 600 
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Geo^trapbical data 

Sourest Haaalf du TMratanana 

Altitude: I 784 m Ml 

Total length: 350 km 
Couatrlaa travmrmmdi Itedagascar 
Major trihtttariaat Bemarlvo, Anjobony 

Dlacbargaa tot Indian Ocean (Hahajamba Bay) - 15* 26*S| 47* 13*B 

Spmeiml £««tur»a' floodplaln (circa 500 km^) on lower section with over 29 lakes. 

LargMC lalM* ar« Aap|rlhib«-llorch (8.2 kak^)i Tasrry (6.4 }mr)t 
mnA Ifacovmvie (3.2 kn'). Total lakes araa is 37.0 ka^. 



fiao«raaMeal data 

Sooreai naar Fandrlaaa (Mania tributary) 

Aleleadai 1 676 m 

Total length t 465 km 
Cdtiatrlaa ttmvtfdt Hadagaacar 

Major trlhutmrle»j Mahajllo, Sakay, Kltaaaby, Ifuilat Sakany 

Discharges to: Indian Ocean - 19° AO'S; AA'26'E 

Special features: Lake Itaay on Sakay tributary. Large floodplaln (circa 700 km^) 
on lovar raaeh with onrer 70 lafcaa* Total lakaa acaa la 116 kar* 

Largest lakes are: 

Komanaooby : 18.1 km^ ; 

Hlmat 13.5 km^i 

Andranoraena-Southi 7.7 km^ 
Andranoraena-Northi 5.4 km^t 
Sarlakat 4.3 kn^. 



AMBILIVILY RESERVOIR 

Geo/traphlcal data 

Location: Madagascar 

Airfaea mrmai 2.35 Imr 



ABTAMIPOTSY RKSKRVQIR 

Cteographleal data 

Locatioat Hadagaacar 

Airfaos aneat 1.99 kar 



Geographical daca 
Location: 
Sari*e» fat 



Madagascar 
2.88 km^ 
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Location: 
Altitude: 
Datm elotmdt 
Surface anat 
Depth: 
Volume: 



Madagascar - 19« 1*8| 47*S2*B 
1 385.50 m USL 

^•35 , , - 

18 kn^ at USLi 11.50 km^ (aln)| 13.75 kn^ (M«n) 

17 m (max){ 6.7 m (mean) 

0.12 kn^ 



Annual fluctuation level: 7.0 m 
Major inflowing river: Varahlna 
Oittflowtag rlvart Varahlna 



Physical and chemical data 

Surface tnpmrature: 0-30' C 
fifff 6.6-6.8 

F^herles data 

Fiab apeciaat (Sabalahatra, 1988) 

Ti2apia raadallii Cyprinua earpiof 
Mlcropterua aalmoidaat Caraaaiaa auratMta 

No. of fiabaxmaa: 20 in 1970 

Total aanual eaeeftf 





Total 


Year 


catch it) 


1960 


6 


1961-63 




1»64 


« 


!96S 


6 


1966 


11 


1967 


12 


1968 


14 


1969 


35 


1970 


55 


1971 


57 


1972-74 




197S 


60 



Loeatieat Madagascar 
Sariaea araat 1.44 kar 



MAROMAMDIA RESERVOIR 

Gaoaraohleml data 

Loeatiout Madagascar 

Airfae* araaf 1.99 km 
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SAHAMALOTO RESERVOIR 



Geonraobical data 

Looselooi HadagMMr 

Airface ajneai 2*80 kr 



TSIAZOHPAMIRY RESERVOIR 

leal data 

Loeceloat lb4acMe«r - 19* 1$>S| 47*53*1 

Altitude: 1 490 S Ml 

Date closed: 1956 

Airfae* arMt 51 tat* at WLt 18 kar (ada) 

ilnnual fiucttiaeioa level: 9 ■ 

Ifax. lengch; 20 km 

Max. width: 5 km 

Major inflctflng rlwrt Varahina-South 

OMilamiag rivwrf T«raIiim*8oifCh 

fla&eriea data 

Fi»b ajNielaat (tabalahatra, 1988) 

TlXapla rwidalli; Carious carplot Mlcropcerua smlmoldasi 

CarasBlua aurataa 
Total ajunial eateb ratf efforti 





Total 


No. of 


No. of 




eateh (t\ 


flahantan 


boata 


19C2 


1 






1963-64 








1965 


2 






1966 


7 






1967 


9 






1968 


10 




15 


1969 


45 






1970* 


52 


68 


42 eaao4 


1971 


54 






1972-74 


m 






1975 


60 






*8ottTe«t 


X«b«Uhatr«, 1988 







flaoMraaltiflal data 

leeaeloaf lladagaa«ar - 14°46'St 50° 13'B 

Surtaem aramt 21.8 kar 

Max, leagtb: 5.6 ka 

Max. w±dtbt 1 ka 

Ibier iaAoKiJV rlvarai Aadmmalim, Badlata 
tec/lflwt ohaBMl to Xadtan Oea 



pff« 6.6 



Copyriglvica material 



JMBAffiAftffAB. 



116 




Loch! Ion: Madagascar - 25* 8*8t 46*29*B 

Surface area; 22.6 ka 

Mut. Imag^t 12 ks 

Hue, wldtht 3 tai 



KMOf DADPHIH lAGOOM COHPLKl 

GmoarmBhleml d^cu 

Loemtiont Hadagaaear - 24* 47*>25* 9*8t 46* 42*>47* 11*B 

A series of 11 lagoons, not all interconnected. 

The main lagoons are: Mananivo, Ambavarano» Lanlrano* Andriaiabe, 
Andraaaajt AndrstololwTaiio and Banofotaj* 



GeoKTMphlcal data 

Loemtiw Hadagafcar - 14'>37'S; 47'>54'B 

aurimem mtmmt 156 Im^ 
HmjoT laflaming rivers; Doroa, Maevarano 
AiCflovf channel to Indian Ocean 



Phys ical and chemlct 
Ionic composiclon: 

CI 0.042-0.181 meq/1 

SIO4-SI 0.8-11.2 mg/1 

FO4-P 0-172.8 

K>3-l 0-252 iig/l 



MASIAMAKA LAGOON 

Loemtioni Hadagaacar - 23°35'S: 47* 36'B 

Surface area: 13.3 loi' 

Max. iai^tJit 8 la 

Hue. wldOtt 3.2 

Major inflamltlg rivers: Maelanaka, Mahaaakofao 
Outflow: channel to Indian Ocean 



»A»BAt LiflOOB CCMUBI 

Geoxraphical data 

Loeaeloflt Hadagaacar - 18* 10*-22* 49*8| AT" '>9' -ug" 2i»'E 

Conalata of a chain of aore than 18 lagoons connected by tha 
Paagalanea canal. 

Surfmem mnmt 180 km combined. 

Largest lagoons are Noslve (36 km Ampitabe, Rasoamasayt 
Baaoaib«« Ilioay, Alaaaapolaj, Bangasaivakat Morongacy and Taapelo. 
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PAHGALANES-EAST LAGO ON C0MPLE3C ( cont . ) 



Gaomrapblcal daca (cont.) 

JCiJor iaflomltig rivmrat Ivondro» lUaallA, Sakaailat HaagotOt llMora« Mnaajmry, 
Paraoogrf llatltaaa&a« Mai>np<tr«na 

Physical and chemical data 
Condacclvityt R20 437-1 325 pS/ea 
fJIt 5.9-7.3 
teZinlCj* 128-1 6M nai/l 

tfpeciMf (Rabolahatra, 1988) 

Catanx melampygus; Pcycbocbroaia ollgacantbus i Eleocria fuacaf 
TilapiM read»llif Mugll robtwtucy Lima mmerolmpimt 

Paretroplus polyactls ; Oreochroml s mo.'!■^amb^cus ; 
Aabaasis conaaersoni; LeognaCus equila} Cypriaus carpio. 

Totml amual eatcb and affortt 





Total 


Mo.of 


Ho.of 




eateh tt% 


fiabamaa 


]!SS£S 


1960 


320 






1961 


330 






1962 


340 






1963 


350 






1964 


358 






1965 


365 






1966 


381 






1967 


390 


600 


350 


1968 


398 






1969 


390 






1970* 


381 


600 


350 canoaa 


1971 


343 






1977-74 








1975 


320 







*8ouceat Rabalahatra (1988) 



7. BnuoQunnr 

Collart & Rabalahatxat 1977 
Kianar, 1963 
Moraau, 1970 
Rabelahatra, 1988 
WalcooM, 1972} 1979a 
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MALAWI 



1. 

Malawi has an area of ^i* 080 km , about 201 of which is occupied by Lake Malawi, in 
th* Graat Rift V«ll«y. Tha Gr«At Rift continuea from th« south and of tha lak« past th« 
•outharn bovdara of tils country. BMt and wast o£ tha vallay tha land rlsas to fonn high 
plateaus, ganarally batwaao 1 000 and 1 300 a, although tha llyika uplands rlaa as high aa 
2 800 n* 

In the Rift Valley the climato is hot and huaid, especially during the November- 
April wet season. Elsewhere the climate varies ifith altitude and can be seasonally vary 
eool* 

Malawi Is a predominantly rural country. The only major modification to the 
natural conditlona la tha barrage across the Shire Rivar balew Laka Halottba. Thla haa 
ehangad the watar zagloM of tha rivar to a ear tain dagraa. 

2. HTDSOGRAPHY (see Fig. 1) 

2.1 Lakaa (WaleooM, 1979a) 

Thara ara tcnx aaln lakaa in Halavlt 

(a) Ltke Msiawl itself covers an area of 30 800 km^, over half of which is 
effectively controlled by Malawi. Lake Malawi is a deep Rift Valley lake 
with a naxlnua depth of 758 m, tha richer shallow southern areas of tha laka 
both lia within Malawi i 

(b) Lake Malaabe is a 390 km^ lake to the south of Lake Malawi. It is a shallow 
lateral axpaaaion o£ the Shire River, vhoaa reglae haa been atabillsed by a 
flood-eoattol dan donmatraamt 

(c) Laka Cbilwa ia an andorheic laka ahewlng axtzana variations in level. It 
dries out almost eoopletaly in some yaara, b»t my extend over 2 590 kn^ at 
highest water when it ia surrounded by 1 000 kai* of aarshlaBd. Zta Man area 
la about 750 bn'i 

(d) laJba Cfcluta is a anallar lake of the aaM type aa Lake Chllva and eovera 
about 200 )ar wfaeo full. 

2.2 Rlveca, Tleedplelaa aad Wnifi (Welcoane, 1979a) 



The Shire River (520 km) flows from Lake Malevl into the Zambezi. Most of 
Ita length is in Malawi, where It floods over large areaa to form tha Elephant and 
■dinde sarahas. The total systsm eoveva about 1 030 kmr at peak flooda, but 
redueea ia area to 480 km' at low water. 

2.3 leaetvoira 

■o iaportaat reaezvoira as yet, but several are plamiad for the Shire River. 
There la ime aaall reaervolr on the Zomba Plateau. 



Copytk, 
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FAG/UNDP (1981b) t in an appraisal of irrigation, also deserlbad nunerooa 
reservoirs in the Central Regions, constructed in the 1960's for Irrigation. Their 
present use Is mainly for stock watering but, due to poor maintenance, most are in 
disrepair. These structures represent valuable assets which could be revived. 
They include not only scope for irrigation but also for fish farming developrnmit . 
Landell Mils Associates (1983) quote Inventory records of the Department of Lands, 
Valuation and Water, showing 700-800 such reservoirs totalling A20-960 ha of water. 
The average size is 1-2 ha but only* 80Z are active and the dry season drawdown 
rapraaents SOZ of tha potential capacity (Balasla* 1987). 

2«4 (Joastal Lagoons 

Rone; Malawi la landlocked. 



3. FZSBnX PRflOUCTIQH/POIERIAL 

3 . 1 Aquaculture 

The status of aquaeultura In Malawi has recently been the subject of an EBC- 
flnaneed study by Landell Hills Associates (1983). In the past It has also been 

studied by Pruginin (1971, et seql)* and Vincke (1981), ao well as by local oxperta 
such as Msiska (1981, ec aeql)*. Balarin (1987) sumoiarized these studies as 
follovst 

"The most recent statistics reported by SADCC (198A) report 70 t/yr as the 
total aquaculture production. Landell Mills Associates (1983) however 
arrived at 93 .6 t/yr fron 319 rural small-holder ponds and 26 ha of estate 
pcnda* Fron data presented In the text of this report as well as Vlneke 
(1981) and Maleka (1982), it is possible to arrive at a bettor composite 
picture. From 370 to 500 ponds are implicated, an area approaching 72 ha, 
with production eatlaates of 96*104 t/yr. In addition, there are about 700- 
800 reservoirs tot&lling nearly 1 000 ha and producing at least 105-192 t/yr. 
It is possible, therefore, that the total fish farming production may reach 
300 t/yr. Landell Mills Associations (1983) reconraend a project capable of 
producing additional 695 t/yr. Meecham (1976) has indicated that over 20 000 
ha in the marsh land of the Lower Shire Valley might be aultable for fish 
farming. 

"The main indigenoua flah apeclea praaent in flah ponda are the tllaplaa 
(Oreochromls abirmmu ^iHmm^ 0. SMwaaablena* Tilmplm rendalU) and dmrima 

garieplnus . 

"Malawi has been very cautious about flah species Introduction for fear of 
affecting Lake Malawi fishery. 

"The first introductions of exotic fish species were of trout, both Saiso 
gmirdtieri and Sthto traeta Imported from Walee In 1906. ICleropeerus 

salmoides were introduced from Zimbabwe as a sport fish in the 1920' e. Apart 
from reservoir stocking and tilapia control trials, this fish has never been 
cultured In ponda. 

"The common carp was introdxtced from Israel in 1975/76. Yields of C. earplo 
have been higher than tilapia and the species is Ui^-hly favoured as a 
polyculture candidate at Domasi and Kasinthula, finding ready market 
aeceptabiUty (Malaka, 1982). 

* aee detailed bibliography in Balarin, 1987. 
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"One exotic speelea worthy of mention If Haerobrmebiam romenhmrglt, Thie 
freshwater prawn was introduced in 1976 and cultured at Domasi. Results 
suggest yields of 300 kg/ha « but maintenance of the hatchery was problem- 
atic. In 1984 the Dmngm Sugar Batata haa Importad peat larvaa from 
Maoritlua for atartlng a eoaaarclal grooout oparatlon.* 

lor a total aqoacttlture production of 103 t in 1987, Vincke (1989, pers. 
eonm.) estimates a produetion of 83 t of tilapias, 9 t of Clmrl*9 gmriepiaus, 3 t 
of Cifprlflus carpio, and 8 t of Macrobrachltm rosenbergii. 

For further information on aquaculture, see BalariUi 1987. 



3.2 llah prodnetlca and par eapot oapply 



liUs^* nsH ptamcnair im fbr caiot supply • Maimi, i97o.i»87 



'uaSSS^ouaatii^^toSa^iM' 
(ascluding export*) 



TtaHnarc«5Ser''suppT7" 

(exiuding imports and 



Toar 


Fepolatloa 
*000 


Inland 


Aqna- 


Total 


Inland 


Aqua* 


Total 




eaptnra 


eulture 






eaptura 


culture 






1/ 






3/ 








3/ 




1970 


4 


518 


66 


300 


- A/ 


66 


300 


14.7 




14.7 


1971 


4 


641 


73 


200 61 


m 


73 


200 


15.7 




15.7 


1972 


4 


767 


84 


100 6/ 






100 


17.6 




17.6 


1973 


4 


897 


69 


300 




69 


300 


14.1 




14.1 


1974 


5 


030 


70 


277 




70 


277 


14.0 




14.0 


1975 


5 


167 


70 


992 




70 


992 


13.7 




13.7 


1978 


5 


315 


74 


900 




7A 


900 


14.1 


a 


14.1 


1977 


5 


487 


«8 


200 




68 


200 


12.5 




12.5 


1978 


5 


623 


67 


800 




67 


800 


12.0 




12.0 


1979 


5 


784 


60 


000 




60 


000 


10,3 




10.3 


1980 


5 


950 


65 


757 




65 


757 


11.0 


• 


11.0 


1981 


6 


137 


51 


392 




51 


392 


8.4 




8.4 


1982 


6 


329 


58 


347 


69 S/ 


58 


416 


9.2 


0.01 


9.2 


1983 


6 


528 


66 


917 


76 5/ 


66 


993 


10.2 


0.01 


10.2 


1984 


6 


733 


64 


991 


73 4/ 


65 


064 


9.6 


0.01 


9.6 


1985 


C 


944 


61 


987 


80 if 


62 


067 


8.9 


0.01 


8.9 


1986 


7 


178 


72 


762 


90 51 


72 


852 


10.1 


0.01 


10.1 


1987 


7 


421 


88 


485 


103 5/ 


88 


588 


11.9 


0.01 


11.9 



1/ Source: FAG 

2/ Source: FAG Fisheries Department PISBDAB 

3/ included in "Inland Cloture" if not apeclflad 

4/ - - data not available 

5/ Vincke, 1989 (pers . comm. ) 

iif cited la Balarin, 1987 

* Inlaad exporta wares 1980t 2 522 t| 1981t 1 500 tt 1982t 1 456 t| 1983t 1 500 t. 
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3.3 InlMid cateh raag* and potratial yield 

Tabla 2. INLAND CATCH RANGE AND POTEMTIAL TIBLD 



Water body Period Annual catch Potential annual 
range (t) 1/ yield (t) 1/ 

Lake Chia - > 

Lake Chllwa 1982 15 500 20 000 

Lake Chikukutu - - 

Lake Chiuta 1982 1 400 

Lake Malawi 1982 lU 200 73 200-97 600 

Lake Malooba 1980-82 6 500-12 100 2 000 

Shire River and 

Elephant Harsh 1982 5 200 k 000-17 000 

Rivers Bus, Deengirat 

Lilongwe, Lufira, 
North Rukuru, Songwe^ 

South BiikuTtt 1970-82 4 000-17 000 2/ IS 000 1/ 



i^Sourcee^^e^TS? 

2/ NSO, 1984 

li WelcoDue, 1979a 



Tr>r>1 atiniial Yield ! 



56 800-75 400 t (totals. Table 2) 

31 000-113 500 tt 1970-1982 prodttetloo range (M80, 1984) 



114 200-151 600 t (totals. Table 2) 

80 000 t (Welcomrae, 1979a} 
150 000 t (SADCC, 1984) 



4. sun or THE nSBBBZ 

(adapted fren Balarla, 1987 i HelcooM, 1979a} aad Harahall, 1984a) 

4.1 TUld 

Malawi fisheries can be classified Into three eategorieet ornamental j 

conCTiercial and traditional. The ornamental fishery concerns tropical aquarlUB fish 
for export and is not considered here. 

The statistics of national fishery catches are susrasrized in Tables 1 and 2* 
Catch data show a riso in annual landings to a peak of 84 000 t in 1972. At this 
point, Lake Malawi provided 67.82 of the national catchT it subsequently declined 
to less than 41Z in 1982. Production fron other sources has also fluctuated t Lake 
Chllva yielded 25 800 t in 1979 hut vaa below 3 000 t in 1975; Lake Halonbe yielded 
12 100 t in 1982 but prior to this landings were never over 8 000 t/yrj the Lower 
Shire fXoodplalns produced 17 000 c in 1972 but have In recent years remained at 
4 000-5 000 t/yr. 



4.2 laetore inflwenfins ylel4 

One of the critical factors about Malawi's Inland waters is the extent to 

which they fluctuate, duo to climatic char.f^on and variatione in lake levels. In 
1980, Lake Malawi reached its highest water level in history. 



Copyrighted malBrial 



123 



Th« flshaxy on Lake Malawi la poorly davalepad, axcapt In tha aouth, but 

studies suggest that an annual yield of 30-40 kg/ha may be possible (FAO, 10S?.t). 
In inshore waters moat of. this would be Baplocbromis spp. but Eagraullcypria 
tMrdsUa tfould ba Mat abundant In opan watara. 

Both Lake Cbllwa and Shire Floodplain fisheries are sensitive to climatic 
▼axlability and eaa give greatly redtieed eetehea in bad yeara* 



4.3 Intore datvelapBattt peaalbilitiaa 

Tlia eatlaataa of potential fieh yielda for tfalawl range frooi 80 000 t/yr 

(Welcomme, 1979a) tO ISO 000 t/yr (SADCC, 1984), whereas the range of maximum/ 
miniffium cacchas since 1970 (Table 1} suggests a potential MSY o£ 31 000-113 SCO 
t/yr. Catch data Indicate a relatively atablllsed catch of 55 000-75 000 t/yr 

since 1970. Welcomnp's (1979a) ent-'rr.ate of 80 000 t/yr has been adopted as the 
average national MSY, pending nev data establishing the actual potential yield of 

Iinke Malawi t 

There are, however » excellent opportunltlea for flah culture In the country, 
which contributed .^bout 103 t to the total yield in 1987| production may he ex- 
panded in this manner. 



5. m BIBUOGMFBT 

Fimherie* altaation, general; Balarin (1987); Dunn & Salth (1988) 
Lake Malawi: FAO, 1982 

Limnology of Malawi: Twaddle & Iflcoko, 1986 



«. WOO, BQDIB8 MUCIORar 

Lakes 

Chla Chikukttttt Malawi /S^eee 

(^hilm Chlute Malonbe 

Mzici 

Bua Lufira Songwa 

Dwangwa Horth Rnkuru South Snkuxu 

Lilongwe Shire (and Floodplain) 



CeoAraphical data 
Location: 
Altitude t 
Suctaee ereaf 

Max. length* 
Max. wldthi 
Outflowing river." 



.2 



Malawi - 13*a*S| 34»19*B 
471 m 
circa 11.2 

8 km 
2 km 

short channel to Lake Halawi/Hyaaa 



Speelal featurmai Lake Chia* alao called Chla Lagoout ie e logoon-llke lake 
outflowing late Lake Malawi. 
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V<S ^ «iver 



Shire River 
Lake Chilwa 
S.W. Lake Shore 
LinChipe 
Bua 

Dwangwa 

S. Rulctiru/N. Ran|b{ 
N. Rukuru 
Sungwe 

S.E. Lake Shore 
tak« Oiiuca 
tiktma Island 
Cbisinaulu Itlaid 
Ruo 

Hkhota-koca 
Nkhatd Bay 
Karonga 

Laka Itelawt Itlanda 




Lake Chittta 



Laka Chilwa 



Fig. 1. HftJOK Um GAICBmS or IttLttfl 
(Smith-Cartagton t Chilton, 1983) 
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LAKE CHILWA 

(Iat«ttuktien«l mt«r) 



Malawi, UosaiibiqttQ - 15*15*8; 35' 45*B 

654 m 

▼•TJ Tariable: 259-2 590 km^; mean: 750 km' with a surrovmdlng 
mnmpf mm of 1 000 km^ . Only a ■Inuta portion of tho lako la 
•Itiuttod In Hosamblque (29 km' max.). 
5 m (max)! 2 m (maaa) 
45 la 
52 km 

Major inf lowing rivara: Tliondwe, Llkangalat Sfloibanl 
OuCflowing river; none; internal basin 

ilaaiial flaeeaaeioo In lavwlt 1.3 m (tha laka may dry up eo^plataly on oeeaalena) 



Location: 
Altitude: 
Surfmea ar»a< 



Depth: 

Mrnx* length t 
Mur. widtht 



Physical »nd cbemieal data 

Airfaca ea^paraevrvf 21-37* C (talk, 1969) 

Surf aea vatar eharaetarlatle* In tha opan 

in a 'timaial* vaar 11970) (Sauremt 



vatar of Laka Chilva 





Fabruarv 




July 




Jaeambar 


Dmptht (m) 


2.05 




1.55 




1.0 


Conduetlritft {fiBlem.} 


800 




1 500 




2 500 


pB: 


8.2 




8.6 




8.8 


TWl alkalinityt <maq/l) 7.15 




8.7 




19.0 


Oxygen: (og/l) 


5.6 




10.0 




6.7 


Tranapareaeyt (Secchi) 


(em) 7.5 




8.5 




11.0 


loBle compoalelon: 






mg/l 




pg/1 




189 




350 




780 




14.0 




10.5 




23.1 




10.8 




13.4 




13.2 




6.4 




6.3 




8.6 


ci- 


182 




277 




515 




ug/1 




ua/1 




ua/l 


PO4-P 


1 240 




1 214 




2 000 




n.d. 




n.d. 




59 


Fisheries data 












Ho* of fish species: 28 


(cited ir. Balarin, 


1987) 








UalB c»tch»»: Oreochromia shir sous i Barhus pahtdlaoatui 




Clarima garleplaaa. 


(Mapham, 1987a) 






No. of fishermen: 700 (Chaika, 1982) 










Total annual catch and effort: in Malawi 


(varies with water level and area) : 


Taar 


Total eatah tt\ 


Taar 


Total eateh ft) 


1962 


3 500 


1972 




5 246 




1963 


3 262 


1973 




1 903 




1964 


5 255 


1974 




3 171 




1965 


8 820 


1975 




2 808 




196« 


7 100 


1976 




21 200 




1967 


3 139 


1977 




20 800 




1968 


97 


1978 




17 800 




1969 


3 326 


1979 




25 800 




1970 


4 166 


1980 




19 400 




1971 


3 595 


1981 




8 600 








1982 




15 500 




Foeantlal annual yield t 


20 000 t In tblavl (for max 


araa) 


(Chaika, 


1982) 



aiaaelflc referencaf datallad data and bibliography in tiepham, 1987a. 



Copyrighted material 



126 



Malsvl . 12*S«*8t 34* 1S*B 

2.5 kar 



LocaCleat 
Surfmem 
Mmx. Imngtht 3.5 fan 

Max. width: 1 km 

lUJor luflcnriag river t lateral •plllag* from Kaonb* Rlvar 



(iBtamatlooAl vat«r) 



Geoxravhici 
Loemtioai 

Surface 
Depth: 

Muc. Imngthi 
Max. width; 
Cmtchmeat area: 
Outflcmiag rivert 
Spteiml /MCturaai 



Malawi, MozaiBblqiia 
620 



14«45'S} 3S*50>S 



200 kB^ (40 kH^ la MuMibiqiM) 



5 m 

21 ha 

8 km 

2 000 ka' 
Luganda * 

a aaadbar only 25 « hlglwz than tha floodplain aaparataa 
Chlttta ttm Laka ChUm (Mq^hatt, 1087a} 



Airfae* ea^paraConf 21-37' C 
CeorfoetiTltyf 1w20 ISO ;iS/cm 
jtjft 7.0-8.0 
J>i«aolvad aoUdai 0.10-0.15 g/l 



, 1072) 



Ji9. e# flak apaelaaf 40 (eltad in Balarla, 1987) 

J7o. of fishermen: 200 (Chalka, 1982, WalcOHM, 1972} 
Toeai aaaual caccht in Malawi 





Total 


2ti£ 


Oftt«ll (t) 


1965 


181 


1971 


900 


1972 


1 400 


1973 


800 


1974 


900 


1975 


700 


1976 


1 800 


1977 


1 500 


1978 


1 700 


1979 


1 600 


1980 


800 


1981 


900 


1982 


1 400 
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(latMmationAl «at«r) 

Geof^.ra pb ie*! dttm (WclcoiBM, 1972) 

Locacioni Halmif Uosaabiqusi Iii»*ni> 

AleltorfAt 471 • , , , 

8ur£ae9 anst 90 SOO km^ (24 400 km^ in Malawi; 6 400 km^ In Mozambique) 

Tancmla claias S 569 km^ of Malawian waters (••• Fig. 2) 
Depcbt 758 (max)i 426 (mbd) 

Foluwi 8 400 lor 

Kuc, Imgtht 609 km 
Hut. wldtbt 87 km 

Sbonllaet I 500 km Itot«l laka)| 300 ka in Tansani* 

Oteea— at anat 65 000 lor 

Annual fluctuation in lavei; 6 m 
Major inflotflDg riveras Kuhuhu, Songwa 
Oucf lowing rlv«rt Shire 

SjMciai fmmtuxmmi ▲Ithoosh Tansaaia has aoaa SOO Im of shoraliaa oa tba lakat tha 
■faaa araa le ranota from Mjor eaatraa of pepolatloot dawalop- 

nent activity has been minimal over the yeare, and the evolution 
of tha fiahariaa haa oot boon wall docuaancad. It la not koowa 
to vlMt oottane tba dawalnpaaat of tba Ifaaa f labarlaa la oeaplt<- 
eatad by the question of territorial Jurisdiction. Around thi 
tlM of Independence It was reportad that the formal bordar 
liataaaii Malavl and Taaaaala eoincldad vlth tha Tanzanlan shora- 
liaa ao that* In thaory* all tha watara of tha laka balongad to 
MUaal {JUhha, 1964). 



JhwaAaal a^tf tjMtfffjl ff f f (Jaekaon at al., 1963) 
Atrfaea taoparatsrat 23-25° c 

Ceoiuetivityt K20 220 /jS/cm 
pB: 7.7-8.6 
AIMlnltrt I X 10'^ t 20.0-25.9 

Zeole eo^peaitloni (Jaekaen at al., 1963) (Talllag 6 Tailing, 1965) 

WBJJL ng/1 
■a - 21.0 

K - 6.4 

Ca 15.1-20.2 19.8 

CaCOj 100.0-129.0 

■OOj ♦ OO3 - 144.0 

HK 6-9 4.7 

CI - 4.9 

8O4 - <5.0-5.5 

8102 1.5-7.0 1.1 

■Oj-V 0.02 
VO4-P 0.1-0.2 

fisheries data 

ife. of flah »p9eim»t 245 daacrlbad apeclaa, of which 193 axa cichllda 

(Oraamrood, 1964) 
Ibia eatfihaa< Inahore waters: ffaplochronis spp. 

opan vatarst Ragrmilicfprl& mmrdell* (Harahall, 1984a) 
Bo, 9i tUibimmat in HOmmtt 6 500 OlalaeaM, 1972) 

7 200 (Chaika, 1982) 
in ranzaoia: 3 654 (WalcoHM, 1972) 
9o, ^ homft is Ihlaalf 1 125 total (1 000 canoesi 100 <Hngh1aai 25 boata) 

(ValooBM, 1972) 
4 000 (Ghaika, 1M2) 
ia ftnaairtai 1 SOO eanoaa Otaleoaat 1972) 
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TACT UAt^vrtwrA*A (eont.) 

Fisheries data ( cont . ) 

Totml aamud emt<Ai Is HalMrl 





Total 


Year 


catch (i 


1962 


7 


93B 


1965 


( 


441 


1970 


44 


000 


1971 


54 


000 


1972 ■ 


57 


000 


1973 


54 


800 


197A 


52 


200 


1975 


47 


200 


1976 


36 


500 


1977 


33 


900 


1978 


33 


600 


1979 


22 


AOO 


1980 


30 


200 


19S1 


25 


300 


1982 


24 


200 


1986 


36 


400 



FoeeaelaZ ubbumI ylmld: 73 200 - 97 600 t in Malavl 

(productivity 30-40 kg/ha/yr: FAO, 1982a} 

Somei£±e rmfmrmaemt FAO, 1982« 



Geoxrapblcal data 

toeatieat MklMrl - 14* 40* 8| 35* 15*1 (••• Fig. 2) 

Altitude: 470 m 

Surface area: 390 km^ 

Itaipcfef 6 m (UK); 4 ■ (naan) 

Ifiuc. ImagiAt 29 Jm 

Max. vldtAt 17 lai 

Major inf loving river: Shire 

OuCflaming rivart Shire (L ake Haloniba repraaent* m l«t:«r«l «xt«iwlon of the Shlxe 
Rlvvr to £«rm • panunmit floedplalB)* 



Fhrtieal futf y^ftif*^ (Jaekaon at al., 1963) 

Conductivity i K20 225 ySlem 

AlkalialCy! H x 10"* 25.3 
Zeole ee^pMieion : 

Ca 18.4 

Ifg 8.3 

CaC03 126.5 

Si02 2 



Fiaberiea data 

Jfe. of flab apaeiMs: 90 (cited in Balarinf 1987} 

Jfo. of fiahanmat 780 (1962) (includes the Shire River) 

900 (Chalka, 1982) 
Jfo* of hoatat 500 (300 canoes, 200 dlngbiM) (WileoM, 1972) 

360 (Chelke, 1982) 
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(eoat. ) 

Fisheries d»ca (cont.) 
Tbeai atuatal eateb: 

IfiU: Total oteh <t> 



1962 1 S61 (ineludas ttpp«r Shlvm Riv«r) 

1965 1 542 (laeludM uppar SkLv Rivmr) 

1971 3 000 

1972 3 100 

1973 2 100 

1974 4 200 

1975 8 100 

1976 6 100 

1977 6 400 

1978 6 100 

1979 3 600 
1980* 6 500 

1981 8 500 

1982 12 100 



PbteaciAl tuuud yimldt 2 000 t (ChallM, 1982) 



SUA RIVER 

CaograDhieal data 

Source f Dsalan7«aa Hountalns 

Total length: 255 km 

Countries traversed: Malawi 
Major tribut»rl»*: Rusa, Namitat* 

Discharges Co: Lake Malawi/N7aaa - 12* 45'Sj 34« 17'E 

Volume of discbarge at mouth: 184 m /sec (max); 0.141 a /sec (mln) 



DWAMGWA RIVER 

Geographlcml dmtm 

Source ( Kaaungu Ratloiial Park 

Altitude: 1 338 m 

Total length: 175 km 

Countries traversed; Malawi 

Major crlbutarima: Mapaaazli Lingadzlt Chltata 
0iadiarsaa tot Lake Halevl - 12* 91*S| 94* i 2 *B 
^Ipecial /eatareei Sana Swanp near mouth 



Souremt Dzalanyaoa Hoimtaina 

Altitude! 1 713 m 

Total length: 190 km 

Couocriea eraveraedt Malawi 
Major tributmrleat Llnthipa 

Discharges to: Lake Malawi - 13" 55*S; 34» 34'B 
Volume of discbarge at moutbt 963 m /sac (max) 
^aeiml fmmturmmt Knnisu dam on uppar coucaa 
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Gaorrmohleml data 
Source: n«ar Hta y a 

reeal lei^tbt 90 1m 
Ceutttriet trtvrtadt Ifelawl 

Major crlbutarlea: Mbaliai 

Di»ebmrg»a tot Laka Malnrl/Hyasa - 9* 49'S| 33'5S'B 

FaZmw of ditdkMi* AC flOtttftt 113 s'/mb (mx)i 0.0S7-0.U1 a'/tse (ain) 



■mm MlPIMl MVKE 



SeavMi Wfi3tM PlatMu 

llelturfef 2 S40 a 

focal length; 125 kin 

Couatrles traveraeds Halawl 

Dlacbargea to: UIm Mtlanri/Hyaaa - 9°54'S; 33* 57'E 

Volum of diB^utrgt mt moutbt 680 b^/««c (a«x)t 0.085-1*13 a^/*«e (aia) 



SHIM KCTCT km wt/KgrnAim 
(latocBfttlOBAl amtav) 

flaaaa-aahlgal dmtm 

Souremi Laka Malavl/ljaaa (••• Flga. 1 sod 2) 

lleltadat 470 m 

Toad Imngt^i 520 km (375 km in Hal«vl| 75 ka aloiis IbUvl-llosaiiiblvw frootlMt 

70 ka in Moiaablqua) 
Cbnaerla* ezawraatff MalOTi* Mosaabiqua 

Wscliarge* to; Zambezi River - IT 42'S: 35» 1»»E 
7alun of diacbarga at moutht 283-566 or lama 
Flood Z9gimi flooda ba^raan Jamiasy and tiftil 

Special £aaturaa: in Malowii Lake Malombe in upper courae and Elephant Marah 

floodplain/awamp in lover courae (500 km flooded permanaatly 
and up to circa 1 000 ka floodad during rainy aaaaon) 



Pbvalcal aa^ 'jhwi^rl (Welcomme, 1972) 

Dooer eourat mfltlll tUmitt Lwiag aaiufaa 

Conductivlcj: K20 pS/ca 220 - 225 

reapasacnrat ^ 10-25 20-31 20-35 

pBt 7.5-8.2 



Fiaberiea data 

No. of tlabmrmam A 000 (Welconme, 1972) 

retal ^ emtchi in Malaal (excluding. Lake Malonba) 



Year Total cacch (t) 
1965 1 814 (lopar Shlra Bivw only) 

1969 6 944 

If 70 « 267 

1071 9 700 
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ansK Rivm amp floodplaim (coat.) 

PlalMrlea data (cont.) 



Year Tbt»l oteh (t) 

1972 17 300 

1973 9 800 
197A 9 700 
1973 12 100 

1976 9 300 

1977 5 600 

1978 8 600 

1979 6 400 

1980 3 900 

1981 4 000 

1982 5 200 



PoftttUd mxutual yialit 4 000-17 000 t, Itwiladliis floodplaln (FAO, 1983) 



SOHGWE RIVER 
(International watar) 

Gmomobtcal data 

Searemt near T^ranm, Twtsanla 

Altitude: 1 877 m 

Totsd length: 165 km 

(140 km along Tamaala-Malawl frentleri 25 kn in Tmiaaia ooly) 

Countries traversed; Tanzania, Malawi 

Dlscbargea to: Lake Halawi/Nyaaa - 9*43'S{ 33'>57'E 



SOOIH RDKORD BIVIE 

Geographical data 

Source: Viphya Mountaixia 

Alcicude: 1 809 m 

rocai Ingthi 295 km 

Drainage area: 11 482 km^ 

Councrieff traveraadf Malawi 

Major tributaries: Kasltu, Luwewya, Hzimba 

Diachargea to: Lake HalmrtlUjaem - 10*45'S{ 34« i3'fi 
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7. Binioounr 

Balarln, 1987 
Ch>lkA, 1982 
Dlbbs, 1964 
Dunn Si Smith, 1988 
FAD, 1982at 1983a 
riO/QIDP, 1981b 
OrMOHOod, 1964 
J«ck«on et al., 1963 
Kalk, 1969 

Londell Hills A«*oelatM, 1983 

Marshall, 1984* 

Meecham, 1976 

Itophaia, i987a 

Itelalw, 1981a,b» 1982 

HSO, 1984 

Pruglnin, 1971 

ttDCC, 1984 

Smith-Car ingt on & Chiltoa, 1983 
Tailing & Tailing, 1965 
TWaddle & Mkoko» 1986 
VlnelM, 1981 
Wiloo— , 1972| 1979a 
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MAURITIUS 



1. GE06BAPHT AlID CLIIUTB 

Mfturitlua (area of 1 850 km ) Is • volcanic laland coopoaad mainly of baaalt rock. 
It la altuatad in tha aouthwest of the Indian Ocean between 57** 18' and 57° 48' Bast and 
batveen 19''50' and 20*S1* South. It ie almost entirely attrzoiiiidsd by a barrier coral 
r««£ iriileh andoaM a lAgooo o£ 243 ka . Tha inland topograpb^ ia domlnatad bj thxaa 
■soataln rangaa «ltii«t*d la th* nertlMMtt •cnthaMt and Muflwmt ragloiw «m1 • eantnl 
platMU vhloh risM to 600 ■ abovs aaa Ivviil* 

Am elloftta of Maorltlua ia datamlaod by Ita eeoaale poaition and loeatloa at 20*8 

In the belt of the southeast Trade Winds. These winds are stronger in the Vlator and 
weaker in summer. About 70Z of the rainfall occurs between December and May. 

Although Maurltlua Is predominantly agricultural, there has been rapid Industrial 
growth. Induatrial affluants, harblcida and peatlclda raaiduaa occaalonally glva riae to 
pollntlon prebloM in loeallaod azaaa* 

2. mmman 

2.1 Lakaa 

There are two small natural lakes i Grand Bassln and Bassln Blanc. Bacauao 
of tholr aaall araa thalr contrlbvitloiii to flahoirloa la nagllglblo* 



2*2 Sivacot noodplaiaa aad Smapa 

Heat of thm rlwora (i.a., Taaarlttf Blaelt* foata» Oraiad) hava thai* aoorea In 

tha central plateau. The rivers and their tributaries are swift- flowing, of steep 
gradiant intaraparaad by falls and caacadaa, although tbara are also extanalvo 
gaaehaa of ^ilat* alov-novliig vatar in aoaa rlwora* lha rlwara hava a total laagth 
of 499 1b aad oovar aa araa of about 131 baotacaa* 



2.3 Baaacvolra 

Thava are 10 raaarvolra on tha laland covering an area of about 15 km^. 
Another falrlgr larga raaarrolr ia uadar eooatruction for tha Chaapagaa Hjdroalae- 
tvie projaet. 



2.4 Coaatal lagaaaa 

Thare ara 25 artificial lagoona (barachols) along tha coaatlina with a com- 
blaad axM of 2.M ka*. 



S. nSBD FBODOCnOII/POTEHTIAL 
3.1 Aquaoaltwa 

Total pond araa ia 1982 vaa olzaa 20 ba. Aquaoultitra predoetioa b7 apaclaa 
la givaa la Tabla It 
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Tabla 1. Aquacttltura produetlea (t)» hf apMla* - HmirltlttSf 1982-1987 



Species 



1982 



1983 



1984 



1985 



1986 



1987 



l)»t»lebtbr»9 (marltM) 11 12 

Scylla serrata - - 

Crassoatrea cuculiacs - - 
Inland aauacultiufa 

CypritUdae 1 1 
MMerobraeblum 

rofphmrgil 22 23 



16 
1 
1 

1 

23 



16 
1 
8 

3 

25 



11 

I 
8 

3 

27 



15 

4 
10 

5 

35 



Total 



3A 



36 



53 



50 



69 



Seitreat Vlneks (1989* pmra. 



3.2 Fish production and per caput supply 

Table 2 . FISH PRODUCTION AND PER CAPUT SUPPLY - Mauritius, 1970-1987 



Tmt Population 
•000 

u 



Nominal Production 
(including mcporta) 
(t> 21 6/ 



Inland 
capture 



Aqua- 
culture 

IS— 



Marine 
capture 

Zi— 



Inlsod 
eaftttva 
IS— 



nominal Consuner Supply 
(including exports ) 



Aqua- 
culture 

_a/ 



Marine 
capture 



Tot«l 



1970 




848 








3 


100 


3 


100 






3.6 


3.6 


1971 




852 








3 


500 


3 


500 






4.1 


4.1 


1972 




856 








4 


800 


4 


800 






5.6 


5.6 


1973 




860 




0 


11 


6 


400 


6 


400 




0 


7.4 


7.4 


1974 




864 




0 


21 


7 


679 


7 


679 




0 


8.9 


8.9 


1975 




868 




0 


11 


7 


038 


7 


038 




0 


8.1 


8.1 


1976 




880 




0 


V 


6 


660 


6 


660 




0 


7.5 


7.5 


1977 




896 




1 


11 


7 


667 


7 


668 




0.001 


8.5 


8.5 


1978 




915 




5 


11 


7 


106 


7 


111 


m 


0.005 


7.8 


7.8 


1979 




935 




15 


11 


6 


5A9 


6 


564 




0.01 


7.0 


7.0 


1980 




955 




16 


11 


6 


365 


6 


381 


m 


0.01 


6.7 


6.7 


1981 




975 




25 


If 


7 


104 


7 
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0.02 


7.3 


7.3 


1982 




994 




23 


fit 


9 


539 


9 


562 




0.02 


9.6 


9.6 


1983 


1 


013 




24 


1/ 


9 


894 


9 


918 




0.02 


9.8 


9.8 


1984 


1 


050 




24 


4/ 


10 


728 


10 


752 




0.02 


10.4 


10.4 


1985 


1 


031 




28 


A/ 


12 


321 


12 


349 




0.03 


11.8 


11.8 


1986 


1 


067 




30 


A/ 


12 


855 


12 


885 




0.03 


12.1 


12.1 


1987 


1 


085 




40 


1/ 


17 


952 


17 


992 




0.04 


16.6 


16.6 



XT Source I VAO 

2/ Source: FAG Flaherlaa DepartiMat FISBD8B (Stntlatlea) 

1/ Inland aquacultur* 

i! Vlneka, 1989 (para.eoBn.) 

5/ data not available 

^/ froB 1980 to 1983, Marine exports vere as follow* » 

19801 1 650 t| 1981t 1 534 tt 1982t 2 346 t| 1983t 1 680 t 
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3*3 Inlaiid catch raag* and petantlal ytmU 

The only figure available Is for Inland aquacultuMt " shown below. Ho data 
•ca aivailabla for Raaawrelre Eau Bleue, La Dagotiere, La Ferae, La Mlcollere, Mare 
avix Vacoas, Mare Longue, Midlands, Plton du MUlaut TaBaria Falla* and Valatta; or 

for Lagoons Basin Humbert, and Belcourt Bay. 

Tft«-p^ inaiml TttMl inland aquacttlturat 40 t In 1987. 



4* SXAn or TBK flKHIU 
4.1 Tlald 

Ibara la eonaldarabla angling aettvltj on tlia raaarvolra and riv«ira» bat no 
catch data la available. 

Kaeordad aquaeultore yielda av» tram ponda and artificial lacoana 
(baraohola). Aquaeultttra productloa la glvan undar aactlon 3* I. 



4.2 Faetora iaflnaaelag yield 

Frobably heavy dnwdomia (>10 a) on aany raaarrolra and ia acM eaaaa pollu- 
tion. 



4.3 Future development posaibilities 

Ax{aaotiltttra ponda vith potential of producing SO tona of prona and fin fiah 
eixiat In the eoimtry. There le a good prospect of Inereaalsg the ntutber of aqua- 
culture ponds. Production from the reservoirs and rivers can also be enhanced. 
Stocking of irrigation reservoirs with carps is being undertaken end this vlll 
raattlt in inevaaaad prodoctlon from thoaa water bodlea. Introduction of aactenalva 
culture practices could Incroaao ylolda by a factor of 2 or mora above the 
"natural" yield level. 



5. m BIIUOOBAIR (nana) 



6. WATER BODIES D1K£CX0RY 

ySsM : 

Baeeln Blanc Onnd Baaala 
Reeervolre 

Ban BImm Mare atac Vaeoaa Plton du HUlaa 

La Dagotlaro Mare Longue Tasaria falla 

La Feraa Midlands Yalotta 
La Meolloro 

L uiipo a s 
Baeln Humbert 
Belcourt Bay 
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TAW «Ag«TH MAT 

Geo£raDhical data 

Loemtimt Hmurltlu* - 20"27*8| 57*27*B 



l AgR r.HAMn RASSTM 

Geographical data 

Location: Mauritius - 20°25'S; S7°29'B 



BAH mim MgRKTOia 

G»ctra9b±e»l data 

Location: Mauritius - 20° 18'S; 57"36»B 

Altitude; 362.71 m asl at USL 

Surfae« mraat 0.90 Tatr at USL; 0.01 Inn* at lov 

Depth: 6.78 m (mean at USL) 

Volume: 6.1 x 10^ at USL 

Annual fluctuation level: 18.29 n 

MmjoT iaf lotting river t Bau Bleua 



Geographical data 

Locationt Mauritius - 20° U'Sf 57* 34*B 

Surfeem armmi 0.20 km at USL 



LA PEBMR RB8BBVDIR 

raphlcal data 
loeatiemt Hauvltlua - 20* 15«8| 57* 25*B 

Altitude: 146 m asl at UST. 

Surface area: 2.27 VnT at USL; 0.09 km^ at low level 

Depth t 5.20 ID (maan at II8L) 

Volumet 11.8 x 10^ 

Quintal fiiicemition in luvlt 13.41 m 

B^or inflenring riverat Irrigation faadar e h a a nala 

thrmteml and eUtmmleal data 

pB: 8.6 

Ionic composition: Na 14 mg/1 

K 1.2 fflg/1 
Total dlaaolvad aolida: 260 ngifl 
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LA mCQLIERE RESERVOIR 

loettlont IfatttfltliM - 20* 10 'St 57* 36 'I 

Altitude: 2A9.02 ra asl at USL 

Surface area: 0.94 km at USL; 0.3 km^ at low level 
Deptbt 6.15 m (mean at USL) 

Voltaaet 5.78 x 10^ at USL 

Atauml flaetuacion in level t 11.28 m 
Mkjor iiailmiBg rlvmrtt laapoll 



MAPg Aint VAr.QAS RESERVOIR 

Geogrtphleal data 

Locatlom Mauritius - 20" 22*S; 57" 30'B 

Altitude t 565.71 m asl at USL 

Atrfae* mrmmt 5.26 hat at USL( 0.04 lor at low l«val 

Dmptht 5.25 m (mean at USL) 

7oIuaie; 27.6 x 10^ at USL 

Anauml fluctuucloa in level: 10.36 m 

Ib^or intloKittg dvrtt Grand IttlcMro* Poat* 

Outflomlng rivmrt Tamrtn 



Phvsiem ^ IHl/ ffte mlcal dace 
pBt 7.0-7.4 
lenle ecmpomitioni Hu 8 mg/1 

K 1.3 mg/1 
focai dissolved aolidst 130 ng/l 



Geogravhical date 
Location: 
Altitudet 
Sartaee mxmtt 
Depth: 
Volume t 



Mauritius - 20"*22'S; 57* 27*B 
576.07 m Ml at 08L 

0.965 km' at USLt 0.08 ka* at lav Uval 

6.51 m (mean.at USL) 



6.28 X 10^ 



at USL 



Ammml floetnation in Imvelt 10.36 
Jfii^or infioKtiv riwert Atgrattaa 



pB 6.9 



MIDLANDS RESERVOIR 

GeoMrapblcal data 

Loeetiimt Maurltltta 

Surface areat 2.51 km^ at USL 

Deptbt 6.22 m (mean at USL) 

Vohmet 15.6 z 10^ wT at QSL 
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Geop.rar'bic^l data 

Location; Mauritln* - 20° 17'S; 57* 34»B 

Altitude: 437.39 m Ml at USL 

Air£*e9 araat 0.698 Im* at DSL) 0.05 ka' at lov laval 

Deptfcr 4.61 ID (mean at USL) 

Volammi 3.17 x 10^ at USL 

Annual fluctuacim In level: 10.67 a 
Hajor litflaviag riveraf Martlnt Vaeoaa 

nmUnl t«*l ehamlgal rfafca 

pBt 7.2 

Zonie ecmpositloat Ha 7.2 a«/l 

K 0.6 mg/1 
local dissolved aolids: 420 mg/1 



FftTiliff BlfflmTffH 

Geof.raphical data 

Location: Mauritius - 20° 21'8» 57* 27»B 

Altitude; 493.78 b.mI at DSL 

Saeite* mrmmt 0.715 km' at USLt 0 fcn' at Imr laval 

Dmptbt 3.36 m (mean at USL) 

VbilOWf 2.4 X 10^ at USL 

Aoaual thtetumticn io laval t 6.40 a 

Mmjor inflowing rivers: TaaarlB* Al^attaa 

Outflowing river: Bambous 



TALm MSBRTOHL 

Gaotrapbical data 

Location: Mauritius - 20° 15»S| 57» S4»B 

Surface area: 0.60 km at USL 



gfttfTIT IPffllffBT Tfft7??Tf 

Geographical data 
Location: Maurltiua 
Surface area: 0.S2 km 

Spmeiml femtareMt artificial lafoon 



BELCOURT BAY LAGOOH 

GeoF.raphieal data 
Location; Mauritius 
Surfaoa mnmt 0.45 km^ 
Spueial fmaturmat artificial lagoon 
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MOZAMBIQUE 



1. GMOIAnr AID GUIttn (mlnlr «ft«r WtleooMt 1979a) 

fbe country (vltb a mirfaea mm of 784 090 lo dlTldod into thsoo araaat 

(a) coastal lowlands, eooprlslng about 44Z of tha comtrjt 

(b) central uplands, formed by plateau* o£ batWMn 200 and 600 m» 
making up about i7Z of tha area; and 

(e) a hlghsr plateau, fron 600 to 1 000 n, naldng up a fnrthar 26Z. 

Finally, there are mountainous areas along the western frontier. 

The climate varies frora tropical to subtropical, but becomes more temperate In the 
high plateau and mountainous areas. There is a warm, rainy season from November to 
Itareh. lalAfall la Irvogular* partieitlarly in tha aouth. 

Mosaablqua is an antiraly agricultural country. 



2. HTDROGRAPHY (mainly after Welconme, 1979a) 

(Dlrecffio Provlacial dos Seevlgoa HldrAullcos (1969) gives a cosipleca listing of 
tha lalmai wstava of fftwaiahigaa.J 

2.1 Lakas 

Mosamblqua has 6 400 km^ (21Z) of Lake Halawl. Lakaa Chllwa and Ghiota lla 
partly within Hosanblque. Both thaaa lakas hava highly mirlahla avaaa* dua to tha 

irregularities of rainfall. In addltior. , there are over 1 000 catalognad aaall and 
nadluai-alzad paznanant lakes » and an unknown nuaibar of seasonal lakas. 



2.2 Rivera I floodplains and Omapa 

The main river is the Zambezi, which flows for its last 800 km through 
Mozambique before entering the Indian Ocean. Other Important rivers are the 
Limpopo (400 kn) and the Save (300 km) . There are many analler coastal rivers 
which, by raaaoa of tha Irregular itiaa of tha rainfall pattamat have Iqrdrologleal 
raglaaa which vary widely froa spate to flood. 



2.S Xaaanrolra 

One major reservoir has been Installed on the Zambezi Rivar behind the dam at 
Cahova Baaaa. This reservoir haa an area of 2 665 kr. lhara are eavoral other 
anallar raaarvolra of iaportanea. 



2.4 Coaatal Lagoona 

Theca are over 540 km^ e£ bvaeklefaaatar la^ooaa eltttaead la over 400 water 

bodies . 
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3* flSHUI flODUOIIOH/VOnmAL 

3.1 Aquacultur* 

Produetiom frm frMfamtM Aquacultur* In 1987 raached 21 t, includlns 4 t of 
Cyptima euplo nd 17 t e£ tll^lM (Viadwt 1989, psrs.eoon.). Bo data an 
■nrailabla on tha nunbar aad araa of poada. 

3.2 flak prodoctiiea aad par capnt aopply 

T«bl« 1 . FISH PRODOCTI(»l AND PER CAPUT SOPPLT - HoBaablque, 1970-1987 



■omlnal Domestic Production Nominal Consunar Supply 

(excluding exports) (excluding Imports and 
ill U exports) (kg/person^ 



Taax 


Population 
•000 


Inland 


Aqua- 


Harin* 


Total 


Inland 


Aqua- 


Uarlna 


Total 




captvva 


cttltwra 


captuca 






captura 


coltura 


eaptura 








1/ 




9/ 












9/ 




1970 


8 


140 


- A/ 




7 


600 


7 


600 






0.9 


0.9 


1971 


8 


434 






10 


400 


10 


400 






1.2 


1.2 


1972 


8 


738 






10 


400 


10 


400 




m 


1.2 


1.2 


1973 


9 


054 


0 




13 


300 


13 


300 


0 




1.5 


1.5 


1974 


9 


380 


0 




15 


660 


15 


660 


0 




1.7 


1.7 


1975 


9 


719 


0 




12 


460 


12 


460 


0 




1.3 


1.3 


1976 


10 


158 


0 




14 


900 


14 


900 


0 


mm 


1.5 


1.5 


1977 


10 


•17 


5 000 




13 


950 


18 


950 


0.5 


mm 


1.3 


1.8 


1978 


11 


097 


5 000 




12 


940 


17 


940 


0.4 




1.2 


1.6 


1979 


11 


599 


5 000 




25 


130 


30 


130 


0.4 




2.2 


2.6 


1980 


12 


123 


5 000 




30 


350 


35 


350 


0.4 




2.5 


2.9 


1981 


12 


470 


5 000 


m 


37 


130 


42 


130 


0.4 




3.0 


3.4 


1982 


12 


827 


5 000 


m 


34 


680 


39 


680 


0.4 




2.7 


3.1 


1983 


13 


195 


5 000 


m 


37 


516 


42 


516 


0.4 




2.8 


3.2 


1984 


13 


572 


A 000 




31 


847 


35 


847 


0.3 




2.3 


2.6 


1985 


13 


961 


3 000 




33 


306 


36 


306 


0.2 




2.4 


2.6 


1988 


14 


342 


762 


Si/ 


31 


154 


31 


921 


o.os 


0.0003 


2.2 


2.2 


1987 


14 


733 


246 


21 H 


35 


850 


36 


117 


0.02 


0.001 


2.4 


2.4 



T7 Sources FAG 

gl Source t FAD Flaharlas Dapavtaant FISHDAB 

3/ included In "Inland captura" If not apaclfiad 

4/ - - data not available 

i/ Vlncka, 1989 (pora.coaB.) 

it woMiag aatlaata f ton 1977 to 1985 



:alaad aatdi caaf* aad petoBtial 


L jtald 










Water body Period 


Annual catch 
ranae (t) 1/ 


Potential annual 
yield (t) 1/ 


Laka Malawi /Nyasa 

Cakora Baaaa laaatvolr 1982 

Maaalaglr laaarvolc 1981 


4 300 
400 


19 200-25 600 
8 000 



17 Sovureaai aaataact 
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jaauaattsfB, 



16 Amtm arrallabl* fort 

Lalfs Amaramba, Banamana, Chll«»» Chlttta» Ibrwigua* HagHrl* lhailgiala, 

Hhaa^ulazo and llh«v«rr«| 
Sl3[l£t Busl, IneoMtl/Iautl, Llapope, Luaagim, LurtOt Itapate/Feagolot 

Pungoa, Ruvuma, Save/Sabl, Shire /Chire and 7wtl»l1| 
Ra»ervolre Chlc«mba Real and Pequenos Llboobost 

Lw^nt BabatllMM« BUmm Cooplaz* BobIm, Buti* Chagttafala, ChaagMf 

Chofnbonhane, Funguene, Inhassoro, Machane, Macunbe, HteiailllMt 
Madacanlne, Mahanse, Mambaze, Mandjene, Mangalldja, HatMHlgUllMy 
llatlb«( Munde, Nala, Khamanene, Pltl, Qulaslco Goaplax* SutiaBf 8ugl( 
TbmImswiIwi ZmuoM, JLtcvi, Xingut* and Zuali* 



Trtitl Wmn} ^ OOO t in 1932 (mubIi tttmatm, SM TAU 1} 

246 t in 1987 

Lt S5 000 t (SiDCC, 1984) 



4. BXm or IBI nSBBIBS 
4.1 TlAld 

Ifltlla no fin ••tiatataa axlat for produetloAt a figoro of about 5 000 t hatf 

been advanced as a working estimate. The potential catch of the country is no 
doubt conaldarable (c. 53 000 t| c. 30 000 c for Lake Halanrl/lfyasa and Cahora Baaaa 
iMorvolr). llwTO ara •xtviwi'vo raaoorcaa in lateooSt lakM and rtvarat and aetlvo 
fiabmrlM lunni «sl«ted In the paat. 

4.3 Iketon iafloMwiaK jUlA 

Catchaa fron Inland fiaharlea ara vary low, mainly baeausa of tha drastic 
ahortage of fishing gear and an unstable security situation. Furthemorat com- 
■unle^tloiia within tha country aro vary poor and Barkatlns natirarka aro goaarally 
abooDt* 

4.3 Ibtttra davalopaiant possibilities 

Until there is an amelioration in the internal security situation and also a 
nationwide increased availability of inexpensive fiahing materials, a significant 
laerMao ia litlfiwt fish production cannot be foreseen. Moaaabiquaf in tha long 
tozB> poaaoaaoa axeollant potonttaX for inland fiahozy danralopMnt. 



5. KBT BIBLIOGRAPHY 
Mtkkola, 19B2 



0. 



Aaaraaba Halnrl/Hyaan IhmgalA 

Banamana Hmmgua 

Chilwa 
Chiuta 



Rivers 



Buzi Lurio Save/Sabl 

IneoMtl/IoMti HapOto/FOOgolo Shire /Chire (fc 

Liapopo Phbsoo floodplain) 

Luaagva liivuBa Zaabaal 
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30« S20 34* 3<* 3B* 40« 42* 




Fig. 1. MAP OF MOZAMBIQUE 
(FAOIUNDP, 1981m) 
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MOZAMBIQUE, 



Cahor* B«««« 
C hl e— b > KmI 



Fcqumo* Liboobo* 



Babatllene 
BUana CooplMC 
Buabe 

Buti 

Cliaguafula 



Funguaim 

lahaaaoro 

Maebane 

Maeunba 

MaciiaHna 



Mahanaa 

Hambeze 

Handjene 

(Pa:id j one) 
Mangalldja 

MMSULglMM 

Hatlb* 



Munde (Mutudo) Sugl 



■haaanana Complax XanatM 

Piti Xavi (Chavl) 

Qulasico Cooplex Xlngute 
8«tln* (Sotlba) (Chlagtttl) 



GtMtmableml dat» 

Loemtleat Mozamblqu* . I4*21-98'8; 9S*55*B 

Altitud&l 655 m 

Surface mremi 60 km 

Depth: 5 n (aax) 

Mmx. lengtbt 33 kn 

Hue. width: 2 km 

Ibjor infla»±Bg rlvaraf Luganda (outflow from Lake Chluta) 
Outflaiiiag rivmrt LugAada 



fffTrrrfrtliril rfrrr 

LoettUnt Mosao^iqua - 22* 10'S{ 33'5S'B 

Muc. Imngtbt 9.5 km 

Ibx, vitddkf 3 km 

Oue£ZoKt4g rlvrt moomt IntMriMl baaln 



(Itttmroatlooal watsr) 

emomrMBblcMl d»t» 

Loemtiaui IfaOavl, HosaaiblqM - 15' 15*8| 35' 4S*B 

Altitude: 65 A m 

Surface area: very variable: 259-2 590 km ; mean: 750 km with a aurroundlng 
•wanpy area of 1 000 km^. Only a mlnuta portion of tha laka la 
altuatad In Moxamblque (29 km^ max) 

Depth: 5 m (aaz)t 2.0 tt (maan) 

M&x. length: 45 km 

Mix. wldtbt 32 km 

Aamud fluctuation in Umlt 1.3 m (laka nay dry up coaplataly on eeoaatona) 

Major inflowing rivers: Thondwe, Llkangala* Sombaal 

Outflowing river: none; Internal basin 

fftyf^gfi^ *p<* ft^^ir'a i data 

Airfaea eaneraturof 21-S7*C (Kalk, 1969) 
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lAww. gim.i>A (eont.) 

Physical and chemical data (cont.) 

Surface water characteristics In the open water of Lake Chllwa 
In a 'normal' var fl970^ fSouree.- Ifenhaa. 1987m} 





February 


Julv 


J^cenber 


Depths (m) 


2.05 


1.55 


1.0 


Caaiuetlvieyt ifafcm} 


800 


1 500 


2 SOO 


pH: 


8.2 


8.6 


8.8 


Total alkalinity: (meq/1) 


7.15 


8.7 


19.0 


Ca^tmu (mg/l) 


5.6 


10.0 


6.7 


rranvpaxviicrff (Seechl) (ca) 


7.5 


8.5 


11.0 


Ionic eamotitioar 


ng/1 


iur/ 1 


iqk/I 


Na* 


189 


350 


780 




14.0 


10.5 


23.1 


10.8 


13.4 


13.2 


6.4 


6.3 


8.6 


CI" 


182 


277 


515 




u&ll 


Iig/1 


u&ll 


PO4-P 


I 240 


1 214 


2 000 


HO3-M 


n.d. 


n.d. 


59 



Fisheries data 

Ho, of fish species: 28 (cited in Balarin, 1987) 

Main catcheat Oreocbroais ahiratmat Barbua paludiaosuat 
dmriMW gmrl9pinu0 (HapluHt 1987a) 

Total annual catch and effort: varies with water level and area 
Potential annual yield: 20 000 t (for max area) in Malawi (Chaikat 1982); 

no 4at« for HcwMMqiui vatore. 

Specific refereneet detailed data and bibliography In Mephaa, 1987a. 



LAKE CHIUTA 
(International water) 

CeograpAieai data 

Locatiom Malawi, Mozambique - 14" 45'St 35°50'B 

AZeltude: 620 m 

Surfaee areat totali 200 km (40 km in Hosamblquo) 
Daptbt 5 m 

Max. length: 21 km 

Max. width: 8 km 

Ceeehmaae araat 2 000 fair 

Outflowing river: Lugenda 

Special features: a sandbar only 23 m higher than the floodplain separates Lake 
Chluta from Lako Chilm Watihm, 1987a). 

Fhvsical and chemical daca (Waleeama» 1972) 
Surface temperature; 21-37° C 
ConducciviC/; K20 pSjem 
pHt 7.0-8.0 
DUaolrmd aclliti 0.10-0.15 g/l 



prieg data 

Jb. of fiat apeeieat 40 (cited In Balarin, 1987) 
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LAKE MALAWI /NYASA 
(Xat«matloiuil ««t«r) 

fl|M|ff*nfc tcaI data (Welcomme, 1972) 

Loeatloa: Malawi, Mozaablqus, Tanzania 

AlUtadmt 471 m 

terfaes avemi 30 800 loo^ (2A AOO Vx, in Malawi; 6 400 W In MoSfliblqiM) 

Tanzania claims 5 569 km^ o£ Malavian waters (see Vlg* 2) 
Depth: 758 (max); 426 (Mtt) 

Volume: 8 400 la? 

Max. length: 603 km 

Max. width: 87 km 

Shoreline.* 1 300 km (total lake); 300 km In Tanzaale 

CieelnMiit areer 65 000 har 

Annual fluctuation in level: 6 m 
Major inflowing rivers: Ruhuhu, Songwa 
Outflowing river: Shlre 

Spmeiml faatuinee; Although Tanzania haa aone 300 ka of ehorellne on the lake, the 
Hyasa area is remote from major eentrea of population, develop- 
ment activity has been minimal over the years, and evolution o£ 
the flaharlaa haa not beam well documented. It la not knovn to 
vliat aztant davalopnant of the llyaaa flaharlaa la eoBplleatad by 
the question of territorial jurisdiction. Around the tlrcG of 
Independence, it vas reported that the formal border between 
Malawi and Taasanla eoineldad vith the Tanaanlan shorallM ao 
that, in theory* all tiia vatara of tha laka baleogad to MalavL 
(Dibbs, 1964). 



Fhraieal and chemical data (Jackaon at ai., 1963) 
Surface temperature: 23-25° C 
Coadticelvltjf K20 220 fiS/es 
pBt 7*7»8.6 

Alkalinity: N x 10"*: 20.0-25.9 

Ionic caa|)osition; (Jackson ec ai., 1963} (Tailing & Tailing, 1965) 

mg/1 me/l 
Na - 21.0 

K - 6.4 

Ca 15.1-20.2 19.8 

CaCOj 100.0-129.0 
HC03-K:03 - 144.0 

Mg 6-9 4.7 

CI - 4.3 

BO4 - <5. 0-5.5 

SIO2 1.5-7.0 1.1 

NO3-H 0.02 
FO4-P 0.U0.2 

Fisheries data 

Ko* of iiah apmelMt 245 described spaolaa* of which 19S ara clchllda 

(Greenwood, 1964} 
Ifala eatdkaaf iaahera vatara t ffaploe&roBla epp. 

open waters: EngauMl£^pris Bacd&Ua (Marahall* 1984a) 

No. of fishermen: no data available 
No. of boats: no data availabla 

Total anooal catch and effort t no data available 

Potential annual yield: 19 200-25 680 t la MDiamblque (30-48 kg/ba/TTt MO 1982a) 
Soeeifie refereace: FAO, 1982a 
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TiftFB Hllif Alfffllft 

CeoKVupbical data 

Locacioat MozamblquA - 24* 44*St 34* 14*B 

Surf*em armmt 63 lor 

Mut, l»ngtbt 18 kn 

Max. width: 5 km 

Oatflotrlag river: uoaa; Internal basin 



LAKE HEGDRI 

Georranhleml dmtm 

Locatioai 
Surface area: 
Hax, leagcht 
Max, vldehf 



Mozambique - 11* 46'8| 40* 05*K 
8.4 Var 
4 kn 
3 kB 



Gaoxrapblcal data 

loemtiont Mozambiau* - 24*21*8| 35*00*1 

SarfMO* mrmmt 15.8 lar 

Btx. laagtht 9 Vm 

Max. width: 2.5 km 

OttCflotring rivers none; internal basin 



LAKE MHAMGULAZE 

emofrmphleal dmtm 

LoemtiMt Mosamblgiw - 24«00*8t 34*26*1 

AufjiM armmt 14.7 km^ 
tfur. lamgtht 10.5 tan 
Ibz. widtht 2 loi 

Oatilamiag riwart lalMalqullmifiM 



Locations Mozambigue - 23° 47'S| 34* 48'B 

Sarfmem mrmmt 22.1 lor 

Max. length: 7 km 

Mmx. w±dthi 4.5 km 

Oittflamias r±wmri aonai latmmal hmmto. 



BDZI RIVER 
(Internatlooal water) 

geographical dmta 

Source: near Chipinga, Zimbabwe 

Altitude: 1 326 m 

Tocsl ien^ch: 360 kn total (35 km In Ziababm) 
Drminage area: 28 800 km^ total 



(25 600 km^ in Mozambique; 3 200 ka' In Zl^abM) 



Councrlea traveraedt Hozaotblque, Zinbabwe 
Mmjor txihtttmvimmt Bavwt Luelt* 
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MM Vim, (coat.) 

Geof.raphical da ta (cont.) 

Discharges to; Indian Ocean - 19^52'S5 34*46*1 
Volume o£ discbarge ac noucht 1.45 krn^ijt 

flJpMial imaturmat ChlCMdia rvMcvolr en SavM trlbvtacyi floodplsln along 
lomr eouTM* 



(laMtBAtiflnal vatnr) 

Geographical data 

Source: near Brayt«n» SOttth Africa 

Altitude I 1 832 m 

Totml lengtbt 714 ka total (265 km ia Hosaablqaat 

95 km in Botswana; 354 km In South Africa) 
Dreiaage area: 46 2A6 km^ total (14 923 km in Mozambique; 

2 500 km^ in Swaziland; 28 821 km^ in South Africa) 
Couaeria* traversed: Mozafflbiqu«t Swazllandt South Africa 
Hajor tributaries: Sabia, Crocodile 
Discbarges to: Indian Ocean - 25°49'S; 32* 44*B 
Volume of dieebmrge *t smutbt 2.3 km^/yr 
Flood ro^laef unlnedal flood peaking In Janaary^Tabraavy 

Spimtwl faatima: several reser'/oirs including Hartbeespoort and Sand River; flood- 
plain in the lower course, including Lake Chuali (28 km ) and 
aavaral onallar lakaa. 



LIMPOPO RIVER 
(Intamational water) 

Geomtdiical data 

Source t Vltwat er trend » Soutb Africa 

Altitude: 1 732 m 

Total length: 1 680 km 

DraiMimge mrmmi 358 000 km^ total (79 600 km in Mozambique) 

Couaerle* cravaraed: Botswana, Zlababwet Moseablquat South Africa 

Major tributaries t Blef antea /Olif ante , Mianatalt IkwlBfvaalt Shealll* <>haiigaiia 

Discbarges to: Indian Ocean - 25» 12'S; 33*31*B 
FoitOM of discbarge at mouth: 5.33 ka /yr 

^poeial fmBtanet numerous dene/reeervolre on trlbutarlea. Including Haaelnglr (151 

kn" ) floodplaln along lower course with numerous lakes, including 
Lakes Gondeza, Pave (2 km ), Cblnanga (5 km ), Bambene and 
Llnguasl (4 hpr eeablnad)t and Biaagul. 



UUMSik RIVER 
(Zntamatlonal water) 



Ceograpiilgai data 

Sooroer near Zadbla /Malawi frontier 

Altitude: 1 658 a asl 

Total leagtbi 790 km total (710 km in Zambia; 80 km along Zambian/Hozambique 

frontier) 
Drainage ereet 147 500 kn^ 



CouflCrli 



retfi Zanbla, Mosaablque 
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LOAWGWA RIVBR (cent.) 

Gmogr*Dh±cml dmtm <cont.) 

Major trUmtmrima: Luku«a«bl, Lu«aafwa 

DiaebargBB tot C«hora Baaa* Reaervolr co nf l tt ntlj vlth th« Zwabasl BiT«r 

Volvaae of diaebmrge at moutbi 8 km^/yr 

Flood regime: main dlacbarge from April to July 

Special f^aatnst two raaarvolra (Mulunguahi. and Hlta Hilla) within tha Luaamfvft 
tribtttary bMin» 



Liaio Mvm 

Geoarapbleml dmtm 

8ouTC9f nmmv Molumbo* Mosaaiblqua 

llclturfei 1 S21 a 

Total length: 595 km 

Drainage area: 60 800 km^ 

Count rim» trarmramdt MozaablqiM 

DiaebmrtM tot Indian OeMn - 13*31'S; 40"32*E 

fblaM of dilMbarfB mt moatht 7*39 km^/yr 



||/^yii X<;>/T>nwGOLO river 
(Intamatlonal watar) 

fleograp hfggj rftft 

Sources Drakenaberg llountalna« South Africa 

Altitude: 2 277 m 

Total leagthi 565 ka total (90 km in Hosnblqua; 475 km In South A£rlc«) 
IhrmiaMgo armmt 29 800 k>r total <1 570 kar la Mosaablqtwi 

10 320 km^ in Swaziland; 17 910 km^ in South Africa) 
Countrlaa traveraed: Hozamblque, Swaziland (Luautfu trib. baain), S. Africa 
Major Crlteearlaai Luautfu 

Diaebargo* to: Indian Ocaan (Maputo Bay) > 26* 11'8| 32*41*E 
TbIiom of diachar^ at mouth: 2.8 km /yr 

(ff»ei»l /(MCUMVI Pengelapoort Reservoir (133 km ); Pongolo floodplain (130 km^) 
with about 90 anall lakaa batwMn Pongolapoort daa and tha eon- 
flnaaeo vlth tba Laautfu Uwar. ffloodplala alons MetMblq^ 
atratch with associated lakaa (t.«. Laka Haadjaaa (10 Inr), 
Lakaa Hatali and Changara). 



PTOWB MYBR 
(lataraatioaal watmr) 

Gaotraobleal data 

Source: naar Wataeaib«t Ziaib«bw* 

Alcicuda; 2 033 n 

lloeal Uagtiit SOO km (40 km in ZiadMbw) 
Dralamgm acmat 29 500 km^ total 

(28 000 kn^ in Mozaablquet 1 SOO ka^ in Zlababwa) 
Countries rraversed: Mozambique, Zimbabwe 
Mnjor tributariaat Droatat Vuxidusit Nbasonia 
Maehais** tot ladlaa Oeaan - 19* 5]*8t 34* 48*B 
7oIuae of diaeharga at mouth: 3.08 km /yr 

Spmeial faaCuraai floodplain* on lowar courae and on Uraaa tributary 
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RUVUMA RIVER 

(Int«m«tloiwl «at«r> 



Geographical d»t» 

Source: near SongMt TauBaal* 

Altitud9t 1 558 a 

Ideal Imngtbt 640 ka 
Jhwiflaja mrmat 165 760 km^ 

(113 701 km^ in Mozambique; 32 059 kan^ in Tanzania) 
Cemtrimm trurmrmmdt Ifesaablqua, Tanzania 

Major tributaries : Lujenda in Mozambique (555 km-long-chaaUMl) 
Discharges Co: Indian Ocean - ICZS'Sj 40°25'E 

Sjwelai tmmtartt Lakaa Ghluta and Amaramba on Lufanda tributary; floodplaln and 
aafvanl aaaoolatad lakaa on lemme course (i.e.* Lake Chldya In 
TaamaaiM and Laka Hnif ada is Moiariblqua) . 



SAVE/SABI RIVER 
(International water) 

G^Qgraohlcml rfeee 

Source.* Zlmbalwa (aouth of Harare) 

Aiclcude: 1 693 m 

Total l0agebt 715 km total (AGO km In Ziababwai 315 km In Moaamblqua) 
Dniamgo mnmt 88 395 ImT (83 845 far la liaMmmt 4 550 kiT la Hesaiiiblqm) 

Cootttries traversed: MoeaabiqiM« ZlalMbva 
Ibjcr trlbutariea: Ltindl 

DlmehmrgeB tot Indian Oeaan - 20°58'8| 35*05*B 

Volume of discharge at mouth? 5 km /yr 

Special features: Several reservoirs within Lundl tributary basin Including Kyle, 
Bangala* Manjlranja and Tbhva Hekoral 



SHIRg/CHIRE RIVER AHD FLOQDPLAIH 

(latavnatlooal watar) 

Geof.raphical data 

Source: Lake Malavl/lyaaa (aaa Fig* 2) 

Alcicudef 470 a 

Tocal lengtht 520 ka (375 km In Halawi; 75 km along Malaal-lloiaaiblqua frootlari 

70 km in Mozambique) 
CounCrie« traversed t Mozaablquat Malawi 
DimebMrg** tot Zaaibasl XlTer - 17«42*8t 35* 19*1 

Volume of discharge at mouth: 283-566 m /sec 
Flood regime: floods between January and April 

^oeiml f»mturos: in Malawi: Lake Malooiba In upper course and Elephant Haxah 

floodplaln/ swamp in lovar course (500 km flooded pazaanaatlj aad 
up to circa 1 000 ka' flooded during rainy aaaaoa) 



Mivslesl entf (jhnitil dir* (Welcoone, 1972) 

ypper couy^t WkijU WtBUL Loaar Course 

Teapermturot 10-25 20-30 20-35 
pH: 7.5-8.2 

Coaduetlrltyt K20 220 jiS/ea - 225 )i8/ea 
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ZAMRRZT RTVRR 

(latamatlonal watar) 

Geof^raphicBl data (Welcomae, 1972) 

Source.- northwast Zflabla and aaatara Angola (aaa Fig. 3) 

Altitude: 1 600 ■ 

Total length: 2 574 km 
DrulMge area: 1 300 000 kn 

Coantrlms travmramdi Angolai Hosamblquaa Zambia* Bot«wana» Haalbla* Zinbabva 
Major tvibtttariaat Coaiido, Kafua* Lnaagwa, Shlra. Tha Zaabasi ayatam alao 

concnunlcataa vith the Okovango ajatan via tha (%eba Klvar* 

Discharges to: Indian Ocaan - 18*>47'S; 36"^ 

Volume of discharge at moucbt 7 070 m'/aae 

Flood regimt: December to July, maximum In March 

Special features: Barotsa floodplain (700-9 000 km ), Kafue flats (200-7 000 km^), 
Lukanga awanpa (3 000-8 000 kar)* Kariba and Cahora Baaaa 
dame / raaarvolra . 



Pbvaical and chemical data above Lake Rarlba (Coche, 1968) 



Flood Lew wtag 

ra^peraeuref iO°C n°c 

pBt • 7.4 

Conductivity: X^O* ^ fiS/em 96 fi S/ea 

Total alkalinity i 20 mg/1 44 mg/1 

focal iiardneaaf 17.9 mg/1 38.1 mg/1 

Xonle eeapoaltlont mR/1 mit/l 

Ha 1.70 3.26 

K - 0.88 

Ca 4.93 

Ug 1.47 3.86 

HO2-H 0.00376 0.00024 

IIO3-I 0.0047 0.0158 

PO4-P 0.0295 0.0078 



Fisheries data 

Ho, of fish speeiasi Upper ZwibaBit 49} Mlddla Zaabasit SO (Jubb, 1961) 



Geoeranhleal data 
Loeationi Uosamblqua 



Altltadmt 

Date closedt 
Surface aromt 
Depth t 

Volume : 
Max. length: 
Max. widtht 
Shoreline : 



15* 29*-16« OO'Si 30»25'-32'44'B (aaa Fig. 4) 
326 m aal at upper ragulatad laval 

1975 



20*92 m (vaaa) 



156 m (max) 
55.75 km^ 
246 km 
39.8 km 
1 775 km 

Annual fluctuation in levelt 6.98-14.06 a 
Major inflowing river: Zambasi 
Oucflot/lag river: Zambesi 



Copyrighted malBrial 



155 




Copyrighted matBrial - 



.MOZAMBIQUE 



1S« 



CAHOBA BASSA BRSmVOIK (eont.) 

Pbvalcal and chemical data 
Surface temperature: 20.8-23.7'*C 
Cmt/duetivity: K20 112-132 jiS/ea 
Dlssolvd solids t 81-114 ng/1 
Ionic eoapMielOD; 





me/1 


Ha 


2.97-11.13 


C« 


6.81-25.65 


Hg 


1.9A-5.72 


HC03 


39.66-97.63 


SO4 


2.30-16.62 


Fa 


0.10-0.14 


Mn 


0-20 


HO3-H 


trace- 1.1 


IIH3-II 


0-0.17 


PO4 


trace 



Fisheries data 

No, of f±sh speeiest 33 + tha palagle aardlaa Idtuiochrisss miodoa, which was 

Introduead Into Karlba raaanrolr aarllar, and lia« sueeasBfully 

established itself in Cahora Bassa. No fishery has as yet 
developad for it; the nominal catch at present consists largely 
of Bydroeynast Dl»eiehoius, ClmriMS and othar tabla flah apaelaa. 

Total annual catch: 4 343 t (estinata for 1982) 

PoCejiCxal annual yield: 8 000 t 

(30 kg/ha/yr - Beriiacsek & Lopes, 1984; Marshall, 1984a) 
Productivity may be this low because of the heavy clay load in 
the water which reduces light penetration and may inhibit primary 
production (Gllvies, 1984). 

Spmelfle rmfmrmnemt 611«les» 1984t Bamaeaok & Lopo8« 1984t Voatradoval^, 1984 



Geos^raobieal dmts 

Locationt Hosaatblqua - 19'>09'S; 33*07'E 

Surface aeeat 120 km' 

Max. length.' 29 km 

Max. width: 5.5 km 

Uajot iaflenrtMg r±v»ri Kavuo 

Ontflemiag rivort Xavuo 



^A,SSTMGTR RESERVOIR 



Loeatimi Hozambique - 230 53'S; 32° 09'E 

109 a OSL 

30 m 
1978 

2 



Alt±tudmt 

Dam height; 
Date closed: 
Surface ar»at 
Dapths 
V&ltmei 



150.78 km'^ at USL 
70 n (Bax)t 18.7 m (mean) 
2.8 km' 



Annual fluctuation in level: 6-7 m 
Major inflowing rivers: Elephantes 
Otttflamitig riwart Blaphantaa 
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HASSINGIR RESERVOIR (cont.) 

Pbvaical and cbemlcMl data 
Sarfaee temporatuft 25.2-25.9* C 
Coaduettntyt 230-245 |i8/ea 
pBi 8.5 

FitbMiM dig* 

Kd. of fighertoem 70 (1981) 

Wo. of boats: 18 (1981) 

Total aamial caccb: circa 400 t (1981) 



PE0DRM08 LIBOHBOS MSBWOIK 

Geoeravhical data 

Location: Mozambique - 26 02'S: 32' 26'B 

Skirfac* «r««{ 47 kn^ at USL (16 km'^^ min) 

Depth! 10 n namn at USL (6 n mmaxt at drawdcwn) 

Major inflowing riv»r»t Ihibalusli Callehans 

Otttflovin$ river: Uoibalusi 



Geographical data 

Location: Mozambiqua 

Surface area: 0.5 km 



BILEHE LAGOON f^^M^VCT 

Geographical data 

Location; Mozambique - 25' ll'-27'S5 32° 58'-33° 26'E 

Surface areat 55 InT eMibliiad 

Special featareat a complex of lagoona aituated south of the Limpopo Rivar 

consisting of five main lagoons: Uembje (21.7 km }{ Hbaehattiidaso 

(i.9 km^); Muandeje (U.7 km^); Pati (12.6 kn*) 
and Sane, plus several smaller lagoona. 



Geographical data 

Location: Mozambigua 

Surface area: 0.55 km 



BDTI LABOOB 

Geographical data 

Locatioat Mozambiqua 

Surface areat 1 kn 
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CHAGUBFULA LACOOM 

Geographicml , dmtf 

Locaciont Mozamblqtw 

Surfmee mntt 0.5 lar 



CHAMGUB LAGOOM 

GeofcraphicBl 4mt» 

Location; MozMtblqiM 

Sariacm mnmt 0.8 la' 



Geographical d^tm 

Locacioa: HosMoiblqus 

aarfmem uwai l.S km^ 



GmoeraBhleMl Omtm 

LocMtltMt Moznbiqus 

Sartaem arm»t 3.5 kn^ 



Geoeravi 
Loeationt 
Surface area: 
Hax. length: 
Hue. width t 



MozamblqiM 
15 km^ 
11 km 
3 km 



2l»37*Sj 35»U'B 



Geoeraobleal dmtm 
Location: Hoza^biqas 



Surface armai 



3 ka' 



Locat±oat Mozaoblqu* 
Surface mremt 1.5 laa* 
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JBSilBIim, 



GeoF.rapbicsl data 
Locacloa: 
Surtmem mtmat 



Mozamblqua 
0.« kn^ 



MADACAMIME LAGOM 

Geograyhical data 

LoettioDt Mozagbique 

Surf Bern treut 1 kr 



MAHAHSg l AP-nnM 

Geofiz-apblepf, data 

Locacioai Mosanbiaus 

ftirfae* arui 1.30 kar 



MAMBR7.R IJVCnOli 

Geographical data 

Locatlom Mozambique 

Air/aea mtmmt 2 kr 



Geographical data 

Location : Mozamblqua 

Airfaea aremt 10 In' 



MAMDJgint PAHDJEMEl LAfiOOM 



MAMGALIDJE LAGOOB 

Omnmrap hi cal data 

iMOmtioa: HozarabiqiM 
Surtmem mrmat 1*2 fear 



MASSAMGUAME LACOOM 

Ccographical data 

Locaclont Mosambique 

Saxfmem mrmmt 0*5 kar 
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MftTIBE LAfiOOH 

Geoerapbical data 

Location: Mozanblgus 

Surface area: 1.15 km 



MHMDE (- MAUMDO) LAGOON 

Geogravhieal data 

Locations Hozamblque 

Surtaem mrmmt 7 lor 



WELL LAflOW 

location; Mozamblgua 
Surface area: 0.85 km 



MHAMANEME LAGOOM COHPLEX 

GmoacaphicMl data 

loemtiont Mozafflblque - 22* 15 * -38 » S t 35* 25 * -32 * B 

Surfaem area: combined area circa 50 km 

^•elal features! a cluster of over 40 eoMtal lagoons varying from freshwater to 
bracklsbimtttr. IneludM Utamuaeua (12.6 km^), Hanhall (11.6 
km^), Zevane (7.0 ka'), Huanga (4.6 loi )• Hhalanhangoe and 
Colotlva Lagoons. 



PITI LAGOOH 

ffffffirrfphfrttf tfgri 

loeaeloof Mbcnabigue - 26* 34*8| 32'53*B 

Surface area: 32.5 km 

Max. length: 12 km 

Max, wldtht 4.5 km 



OOISSICO LAGQW i tsnrnxt 

Geofrapblcal data 

Location: Mczanbique - 2 A" IS ' -25° Ol'Sf 33» 55*-S5» 25»B 

Surface area: combined area of 300 km 

Depeb: generally sax of 5 m, but up to 20 ■ In Poalala 

Major infltmiag river: Inharrlme 
Outfloif: to Indian Ocean 

Sailaleys (^/oo) Hassava Lagoon: 3-4; Quleslco Lagoon: 4.3; 

Inhagotou Lagoon: 4.6; Canda Lagoon: 7.0 
Special featuraaf a eonplaz of lagoons situated between tbe Inharrlme and Llnpopo 
Klvere, consisting of several minor and 20 larger lagoons: 

Hbacucu, Poelala (90 kn^}* Inbassengane, Mahune, Massava, 
Muhanaet Qulssleo, Biaiibavalet Canda, Zangabadot lialonbue» 
Nhanzlngue, Magombene, Mhanvue, Hbaabanrale* Toaesoe» 
Nhanzume, Vanze, Mule and Valuta. 
ToBssoe Lagoon ia heavily Infested with aquatic vegetation. 
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SATINE (" SOTIBA) LAGOON 

Loeatioat Mesnblqac - 26* 45'S| 32* 51 *E 

Surfaee aremt 7.5 in 



SUGI LAGOOM 

Loeatioof Hosamblque 
Surfmem mmt 0*5 kar 



TZPIMZAMHB LAflOQH 

0»omrmBb±cal data 

LoemtlMt Hosambique 

Surtaea araat 3*5 ka^ 



lAMAME lAGQOH 

GeoF^raphical data 

Location: Mozambique 

Surfaea araat 0.7 tmr 



XAVI CHAVI^ LAflOOM 

Geographical data 

Location: Mozambiqus 

8ur£aee araai 0.8 kn^ 



XIHGUIB f» CHIHGUTI) LAGOMI 

Geof.raphical data 

Locatiom Mosamblgua - 26' 33'S, 32° 49'E 

Surfacm armat 17*5 ka' 



ZUALI LAGOOH 



GmoKTMiAleml drntm 

Loeatlont Hosambique 

Surfaea araat 2 tmr 
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WAimiTit 



1. GBOGBAPBI Ain> CU1I4XS 

Namibia has • tmtmem ax** of 823 290 ktt^. Thtt eouatty !• laxgalj »m±»mtiji 
plateau and deaart. 

The climate is hot and dzy vlth hl(lil7 rMtrietad rainfall* Tha aeoneaif la baaad 

on mineral extraction. 



2. Bnsoosinr (a«a rig. i) 

2.1 Lakaa 

There are no permanent fcaafawater lakes of any significant size. Non- 
paxaaaaat la Laka Llaabarlf aaaoelatad vlth Lliqrantl awaap. 

2.2 Hlvarat IIoodplalAa aad Bmapa 

Four larga dvara flow aloag ■anlbla'a botdarat tha Zaabasl^ Oraaca* Cuaaaa 
and Okavaago/Cubaago. 

2.3 Eaaazvolra 

There are several Impoundments: Hardop, Avis, Coreangab* Haute, Van Rhyn, 
Daan VUjoen, Ondanguai Okatana and Oahlkango (the latter thraa axa "aaucer" dams 
loeatad on tha flat Ovaabo tablaland). 

2.4 Coaatal Lacaooa 

Tbara la only ona laportant lagoon at 8and«leh Eabour. 

s. imnz fiflBocnoB/FomiuL 

3*1 AqMa«alt«sa 

Thara la no aquaeultura In Hamlbla (Vineka, 1989, para.eoom.) 

3.2 WUt Vcadoeeiett and par eaput aopply (aaa Tabla 1 on felloviag paga) 

3.3 Salaad eattth. raaga and pataatlal yiald 

Total annual vie id ; lo data cvailabla (except labia 1 and Laka Idanbadi 
180 t In aarlj 1980* a). 

HVtrr*-''] rmfT Tltlil* To data avallabla. 
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Tmhlm 1 . FISH nUMMICTIOR AMD PBK CAPUT SOPPLT - lanlbla, 1970-1987 



Tear 



Nominal Domes C; 
(t) 



c Production 
2d 



PopulAtiOIL 

•000 



T«i »nA Aqua- Marin* 
eaptura eultura eapttire 



Total 







1/ 




3/ 














1 


042 


- 4/ 




20 


000 


20 


000 


- 4/ 


1971 


1 


068 


- 4/ 




18 


600 


18 


600 


- 4/ 


1972 


1 


096 


- 4/ 




30 


000 


30 


000 


- ^1 


1973 


J. 


124 


_ ^/ 




709 


700 


709 


700 


- 4/ 


1974 


1 


152 


50 it 




840 


376 


840 


426 


0.04 


1975 


1 


182 


50 




760 


825 


760 


875 


0.04 


1976 


1 


213 


50 




574 


424 


574 


474 


0.04 


1977 


1 


245 


50 




404 


095 


40A 


145 


0.04 


1978 


1 


278 


SO 




412 


638 


412 


688 


0*04 


1979 


1 


313 


50 




351 


080 


351 


130 


0.04 


1980 


1 


349 


50 




252 


562 


252 


612 


0.04 


1981 


1 


386 


50 




278 


549 


278 


599 


0.04 


1982 


1 


425 


50 




233 


489 


233 


539 


0.04 


1983 


1 


465 


100 




364 


628 


366 


728 


0.07 


198A 


1 


507 


100 




186 


981 


187 


081 


0.07 


1985 


1 


550 


100 




185 


420 


185 


520 


0.06 


1986 


1 


596 


100 




201 


202 


201 


302 


0.06 


1987 


1 


643 


150 




519 


368 


519 


518 


0.09 



Nominal Consumer Supply 

(kg/person) 2/ 

Inland Aqua- Marina Total 
eaptura eultura eaptura 

-1/ &i 



i/ Sourcai FAD 

2/ Soureat FAO Flaharlaa Dapartaant FISRDAB 

Important note ; 

Inland capture: excluding export 

Marine capture: export atatlsties not available. 

The 1970-87 catch data for Namibia include most of the quantities caught by 
fishing craft flying the South African flag and landed in Lfideritz and 
Walvia 8a7 (Namibia)* Host of these landings ara tttlllxad for reduetloa 
into fiali naal, for export abroad and dooiaatle uaa* le atatlatiea ara 
available to ascertain praolaaly what part of tha narlne captora la aetnallj 
used for domestic conaoiptloil. 
2/ No aquaeulture In Namibia 

i/ lo data avallabXa 

2/ 1974-1987 rotigli aatlnataa for Inland captora 



4. STATS OF THB IXflmCT 

4.1 Yield 

No statistical data available except for Lake Llanbarlf but It aaasa lUtalj 

that catches are only a small fraction of the potential. 

4.2 Faetora yield 

Low rainfall and alae« tindoubtadljy tha unstable aaeuritF aituation. 

4.3 Intttra davelopaeat posslbiUtlea 

Developatent of inland fisheries is llkely» once national sovereignty and 
atabla internal aeeurity have been aehieved* 
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5* KIT BIBUOGBAFBT (none) 



6. IttlER B0DI2S DIKECIORS 

Mm 

Liambari 

Uzm 

GuafliM Orsnge 
Okmrango/Gubango Zanbeil 

yioodplalti. Resergoir. Lagoon 
Ovambo Floodplain, Llnyanci Svaap 
Hardap (Fish Rlv«r) Rasarvolr 
Santhrleh Barbeor Lagoon 



LAKE LIAMBERI/LIHYAMTI SWAMP 

(Intematlooal water) 

Geozraphical data (see Fig. 1) 

Location: Botswana, Namibia -lo'S; 2A**20'E 

Surface area; 101 km^ (non-drought periods) (NOBAO, 1985). 

Sttrfaea araa very variable depending on annual flood Inflov 
volume in any particular year; may dry out* Very little of Ita 
surface area lies in Botswana. 

Inflowing river t Llnyantl/Chobe 

OuefloMlqg riven Llnyanti/Chobe 

Fisheries data 

No, of fish »poe±—t 43 (NORAD, 1985) 

rocal amaial e»teht -about 800 t In the 1960* a and early 1970* a* aoat of It 

■arfceted in Zambia end Zimbabwe; 
-no production In tha late 1970' a; 
-about 180 t In the early 1980* a (lOIAD, 1985) 
P^eantlal amntal y±*ld: 

For 101 km^ open water: 250 t (25 kg/ha/yr: NORAD, 1985) 



cmpgm rivbr 
(International water) 

OeograBhlflal tlata 

Source; Central Angola (Ble Plateau) 

Altitude; I 800 m asl 

Total leivefti 97S km 
9tmiamgt ereaf 83 000 km^ 
Coantrlma traveraed; Angola, Namibia 

Major tributaries : Calonga 

Discbarges cor Atlantic Ocean - 17»J.5'S; 11" A6'E 
FoZtaae of dieelwr^ at aouebr 6.77 hn^/yr 

5|peeiel feaCarea; In Angola, the Cunene is impounded at Matala (20-tD-hlgh dam), 

Ruene and Gove (58-m-high dam, 2 436 km^ storage volume), and on 
tbe Calonga tributary north of Caaalnga. 
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JUHIBX^ 



(latanwtlOBal mtmt) 

(WalcooM, 1972} 
Sourem$ Bla Pl*t««u» Angola 

Altltudtt 2 560 ■ aal 

CouaCrl«8 trtveroed: Angolat BotMNHM 
Mnjor erltoearlaaf Cuito 

MvdkarfM tot Hm acmtb of tlio Okvraago of^lito into tliroo main txm to fbm an 

Intamal delta vhlch dlschargas Into the Okavango Svamps. k 
furthar branch, the Thamalkana Rlvar» ia connected to Lake Dev. 
A revaralble and periodic connection aodata batwaan the Okavango 
and tha Kwando/Cuando and Zaoboil uyatm* During tha flooda tha 
Okavango sands surplua watar to tin Kvando/Cuaade (or Choba) 
Rivar which, in turn. Joins tha Zambezi. If the ZwfeMl floodo 
arlao aarljt bowavari tba proeoaa may ba ravaraad. 
FeZuBO of dlaobarfo at aoadhf 254 ar/aoo 



gWUffffg fVfB. 
(latoraatlonal tntor) 

Ceo^rsDbleal drntm (Welcomme, 1972) 

Sourcaf Laaotho* Drakanabarg Hountalna 

AZdeadar 3 300 • 

Total length t 2 160 km 
Drainage areas 640 000 km 

Couaerla* eravaraatff Lesotho , Haalbia (north alMnralina only)* South Afrloa 
Major trlbutariaai Vaal Klvar (1 200 to) 

Diachargea tot South Atlantic 

Flood regime t Floods batvaen HovaHbor aad llHrah 
Sfeial faatttraai Aughrablaa Falls 

Physical and chemical data 

Conduetivicyt K2S f (mean) (Kauldar» 1970) 

pBt 7.7 



ZAMBEZI RIVER 
(Intamatloaal watar) 

Geo^aphieal iata (Welconme, 1972) (See map under "HoiaiibliqM CouBttf" ontty) 
Soureax nortbsraat Zambia and eastern Angola 

AlUtadet 1 600 « 

fptal leiifth» 2 57 A km (120 km of ahorollaa along tha Caprlvl Strip 

belongs to Namibia) 
Drainage area: 1 300 000 km^ 

Councriaa Cravaraadf Angola* Uosamblqua, Zambia, BotaraiBa» Haalbia, Zlmbabwa 
Major erlBtttariaaf Cuaadot Kafua, Luangwa, Shlto. lha Zaafeasi ajatam alao 

comnunicates with the Okavango ajatam wiM tha Chobo 1tb§ 
Diacbargaa Co: Indian Ocaan - 18°47'S; 36° S 

■*/a 



Foloma of dlaefca^fa at mouAi 7 070 to'/aae 
flood ragimat Dacambar to July, mariwim in March 



Spmeial teatureat Barotse floodplein (700-9 000 km ), Kaftta flats (200-7 000 )tar), 

Lukanga svamps (3 000-S 000 far), Katlb* uA Cahoca taaaa 
dams / raaarvolra • 
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ZiMBEZI RIVBR <eont.> 

Phvsic.il and chemical data abov* Lakft Karlbft (Coeh«» 1968) 

Flood Low water 

Tamperacure: 30' C IT C 



pBt 






7.4 


Conductivity: 


K20« 


50 S/em 


96 |iS/ctt 


Total alkaliaity: 


20 mg/1 


44 ng/l 


Tottl bardaess: 




17.9 ng/l 


38.1 ag/1 


loale cempotltlont 


IMt/1 






R« 


1.70 


3.26 




K 




0.88 




Ca 


4.93 






Ms 


1.47 


3.86 




NO2-N 


0.00376 


0.00024 




NO3-N 


0.0047 


0.0158 




FO4-P 


0.0295 


0.0078 



Fisheries data 

No, of fl«b speeieat Upper Zanbesl: 49} lUddle Z«abezli 50 (Jubb* 1961) 



PVAMBO _ FLOODPLAIN 
(International water) 

Geogravkicnl data 

Location: Angola, Namibia > 16° -18" S; U'=50'-16''E 

Surface area: 23 000 ka^ (15 000 \tar In Aagolaf 8 000 Is' In Banlbla) 

Major iiiiloi/iBg rlvar: Ciawne 

Outflenring river.* overeplll and seepage to Etosha Pan. 



HARDAP (- FISH RIVER) RESERVOIR 

CflQgraD&leal data 

Loeatlont Namibia - 24* 30»St 17*50*B 

Surface area: 42.0 km 

Wax. length: 15 km 

Max. width: 4 km 

M^or inflowing river.* Fish 
Oittflemiag rivmrt Fleh 



GeoKrapbical dcta 

Locatloni Namibia - 23*22'S| 14* 29*B 

Surface area; 22.1 kar 
Muc. length: 10.5 km 

Muc. widtht 3 km 



7. BIBUOGBtfHT 

Coehe, 1968 
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REUMION 



1. dOGBAm AMD CLIN&TB 

o 

Reunion (surface area of 2 500 km ) is a mountainous Island of volcanic origin. 
CoMtal mtm»M are forested. There are nuneroue torrential rivers. Maxiaw elevation la 

3 069 ID asl. The climate is troplcel, but varies with altitude. Cjelonea oecttr. The 
econofoy is based on agriculture, mainly sugar and flower oil. 

2. HIDROGRAPBT 

2 . 1 Lakes 

There are no aatural lakes of algnif leant else. 

2.2 Vivara, VleodpIalaB and Sms^a 

There are nuaerous short torrential mountainous rivers. 

2.3 Rasbxvoirs 

There are no large iBpoimdaenta. 

2.4 Coastal Lageena 
There are no lagoons. 



s. nsrnn PBODOcnoR/poiinzAL 

3.1 Ajqnaettlture 

Inland and marine aquaculcure are practised. 



(See Table 1) 



Tahla 1 . AQUACULTDRE PRODDCTIOH BT SPECIES (t) 



1986 



Inland aquaculture 

Salao gairdaeri 

Mierobraehltw roseaftorgll 
Martng aquac u lture 

tlarlne fishes 

Cbelonla mfdma 



12 
4 

1 
30 



14 
6 

3 
50 



IS 
7 



Total 



47 



27 



Source: Vincke, 1989 (pers.coom.) 
* Ho data available for earlier yeara 



3.2 fiah production end per caput sopply (See Tahla 2) 
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TthlM 2 . nSH FBOODCnOH AID FIR CAPUT 8UPPLT - K«imlott, 1970-1987 



Hmmr Population 



■nlnal Domestic Production 
(Including exports) 

Ml 2i 



Ho 



Aqtui« 



Total 



Nominai Consumer Supply 
(Including exports) 

Aqna* Ikria* Tbtsl 





•000 

1/ 


nla'^.d culturfi 
CADtura 3 / 


5/ 






mwkA flnltum fiastttiM 
fiaBtusM it si 




1970 


441 


- 4/ 


1 700 


1 


700 


3.8 


3.8 


1971 


449 




2 200 


2 


200 


4*9 


4.9 


1972 


457 




2 200 


2 


200 


4.8 


4.8 


1973 


465 




2 500 


2 


500 


5.4 


5.4 


1974 


474 




2 677 


2 


677 


5.6 


5.6 


1975 


482 




2 213 


2 


213 


4.6 


4.6 


1976 


487 




2 092 


2 


092 


4.3 


4.3 


1977 


493 




779 




779 


1.6 


1.6 


1978 


499 




2 007 


2 


007 


i .0 


4.0 


1979 


504 




2 482 


2 


482 


4.9 


4.9 


1980 


510 




2 120 


2 


120 


4.1 


4.1 


1981 


514 




3 573 


3 


573 


6.9 


6.9 


1982 


518 




3 464 


3 


464 


6.7 


6.7 


1983 


522 




3 025 


3 


025 


5.8 


5.8 


1984 


527 




2 732 


2 


732 


5.2 


5.2 


1985 


591 


16 if 


2 625 


2 


641 


0.03 4.9 


4.9 


1986 


539 


20 6/ 


2 044 


2 


064 


0.04 3.8 


3.8 


1987 


547 


22 6/ 


I 521 


1 


543 


0.04 2.8 


2.8 



XT Source: FAO 

H Source: FAO Fisheries Department FISHDAB 

2/ Inland aquaeulture only 

4/ - - data not avallabla 

5/ Marine exports were aa follovai 

1980: 114 t; 1981: 569 t; 1982i 894 t} 

^/ Vlncka, 1989 (para.cooB.) 



19831 1 308 t. 



3.3 Inland oateh ran(a and potantlal jiald 

No data available for annual catch or potential ylald for tlw aatn rtvarsi 
Izaa da la Plalna* Langavlnt Marsoolna, Mat and Bochaa. 

Total annua l yield: Inland eatcht 0 t| Inland aqoaoalturoi 22 t (In 1987) 

(Vlncka» 1989, pers.coom.). 



4. 8XAII ov m nSBBBX 

4.1 Tiald 

Capture fisheries are probably raatrlcted to angling, but no catch data la 
available. There la aoaa nnrlno turtle and flah farming, as well as rainbow trout 
and IfaerobraeftlaB enlturing* Production by apoelaa ia givon in Table 1. 

4.2 iMtoro iaflaoneiag yield 

Ganarallyt a lack of largo aurfaco vator raaarvaa. Tha hi^ potential of 
■arina fiahariaa doaa net eneenrage profeaaional Inland fieberiea. 
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4.3 Itetvra dOTclofMat poaaiMlitlaa 

Itaidottbtedly some aquaeulture developiMnt ia posalblai tllapla, trout and 
pnHRW lwf» slrMdj b««ii introduead to the lalaad. TUapla apaelM ia partleulav 
new «a«iiy «U rivar baaiaa. fha proapaee for eaptoca flahariaa aca* 



5. m BnUOatAinr (naaa) 



«. HftiR MDm nmcnn 



Bvaa da la Plalaa Mat 
taafarin 
MariouiBa 



Geographicfli data 
Drminage areas 83 Ion 

CouaCrlea traversed: Reunion 
J»l«flbaz;ge« to: Indlaa Oeaan 

Volume of disehaxfB at moath: 6.09 m /see (mean annual) 

Flood regime: peak dlaeharge in January (7.38 m /aec, monthly mean) 



2 

Draiaa^ area; 36 km 

Couatriea travermedt Reunion 
Dieebargea tot Indian Ocean 

FoiiOM of dlaehMtge ae moutbt 2.46 m /aae (maaa aaauall 
Flood reglmet paak dlacharga in Jaauatj <3.62 wr/uma. 



Geozraobieml dmtm 

DrmlaMt» armti 27.5 ka^ 

Cbofltrlaa trmwrfii Itaoaloa 

Discharges to; Indian Ocean 

Volume of discharge at maathi 5.29 m^/aae (maaa annual) 

flood ngimtt paak diaeharga la Hareh (ll.S mrlfat oaathly 
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Geographical data 
Drainage area: 145 koT 

Count ri0» travraedi Raunlon 
Dimehmrgm* tot Indian Oeaan 

Volume of discharge at mouth: 9.A2 m /cec (moan annual) 

Flood regime I P**^ discharge In March (14.7 m^/sec, monthly mean} 



Geographical data 
Drainage area: 24.4 ka 

Councrie« traversed; Raunlon 
Diachargea tot Indian Oeaan 

VoluTne of discharge at mouth: ^.18 m laec (mean annual) 

Flood regime: peak discharge in March (11.8 n /aac* monthly mean) 
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JRUIML 



RWAMDA 



i. CmGMm i» eLDttn (IfoloonN, 1979«) 

iMoida luia • •itrfaea ar** of 24 950 kn? and eooalata ■alaly of graaay uplands 

which form part of the watershed between the Zaire and Nile River systems. It slopes 
£roa a rang* o£ high volcanoes In the northwest to savanna plains In the east. To tha 
vMt tha hiXU daaeand abroptly Into Lahe litu. 

Tha high elevation nakas for a temperate climate and frost may avan occur in tha 
high mountains. T;ierf is a short dry stjason in January with the major rainy season 
occurring from February to tiay* Tha main dry season lasts fron Hay to Saptanbar and tha 
•hort raina froa SaptMbar to DaoMbar. The rainfall ia far hacvlar en tha wmntainstta 
araaa to tha north and norttavaat than on tha aaatam aatvannaa. 

Tha population of Innda is entiraly rural vlth anall holdings dlsparsad 
throughout most of the country. Cattle herding Is also vary Important although limited 
to the highlands because of heavy Tsatsa Infestations in tha plaina* Tbara ia ona 
extensive national park along the lomr portion of tha Kagara Bivar vhleb eontalna aaay 
of tha nora loq^ortant lowland lakaa* 



!• ROUMUUnnr (aa« fig. 1) 

2.1 Lakes 

Bvandan lakaa fall into four naln groitpa and into t«o naln rivar baainai 

(a) Laka Klnit ^alra fclaar Baain - vmrj daap and rich in nntriantai 

(b) High altitude lakes in the north (i.e. Lakes Lobondo and Bulera* tha 
latter being associated with the Rugesi 8mapa)« Blla Kltrmr Baain . lhaaa tao 
lakes are cold, deep and rather infertile; 

(e) Oppar Akagara* Lakaa Complex (i.e. Lakaa Birirat Cyohoha South, 
Oahatva« Gaahnga* Kidogo, Klrlaibl, Mirayi, Mugesera, Mshaai, Marago, Rugwero, 
Sake), Nile River Basin . Mean altitude: 1 360 m (except Muhnzl; 1 450 m) . These 
lakaa are vamtt shallow and fertila. Thay are interspaced among the floodad 
p^pyroa plain of tha Akanfaru and tha ^yahwoafo ?allaya* Una conbinad avrfaon 
araa In Branda la 1M.5 Ta^t 

(d) Lower Akagera Lakes Complex (i.e., Lakes Chuju, Hago, Ihema, Xaaplball 
(-Kaaklbale), Klabaaja, Rivunba, Mihindi, Naaho, Bsarankot Huharl, lmnpan|af 
Kmayakizlnga, BwahUcama) , Nile Rivor Bocin . Haan altlttidat 1 200 m. Tliaaa are 

warm, shallow and fertile. They are spread over the lateral floodplaln of tha 
Akagara River below tha Rusumo Falls. Tha combinad surface area is 178.4 km . 

2.2 liwavai Haedlplalaa and Saoapa 

The country is dominated by the Akanyaru-Nyabarongo-AkaCOVa Blwar, which 
dralna tha majority of tha country. Tha river la aneaaad in narrow TaU^ya for 
nnch of Its upper eourta, but forna broad papyma-f Iliad awampa in Ita mlddla 

machaa. in lt& lover course, below the Rusumo Falls, It expands over large areas 
of aanraana into a swaaq|> mostly included in tha Akagera National Park. Tha com- 
binad aurfaea araa of tha Akagara awaapa la about 1 000 kaT In laanda. A hlghar 



* Also called "Kagara" 
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altitude swamp occur* In th* north o£ the country) Rugezl Swamp, 80 km , trlbu- 
tvrj o£ Lake Bulara* On* othar abort but iaportant rlvar la tha lusisl* lAieh 
tlamm ent of Laka Xftva towacd Laka Tanganyika. 

2>3 Kaaarvolra 

TV'o reservoirs have been built, but are not used for fish productiont 
Shyogwe reservoir naar Gitarama (8.5 ha), drinking vatar raaarva; and Nyabisundu 
raaaxvolr naar lukara (7 ha)* Irrlsatlon witar raaacva (laliar* 1975) • 

2.4 Coaatal Lagoons t Nonei Rwanda is landlocked. 



3. fissBi nooocnoi/iiufiiTiAL 

3.1 Aqaaanltitra 

In the late 1950' s total pond area was circa A30 ha. There were 2 662 ponds 
la 1978 with a eonblned area of 77.64 ha, an estimated production of 18 891 kg and 
an average yield of 243 fish/ba/jr. (Soureat HlniatAra da I'Agrieuitura at da 
l*Blevage, Annual Report, 1978). 

3*2 Flah production and per caput aupply 

Tahla 1 . FISH PKiniCIIOl AID FBR GAFDT SllfPLT - iMada, 1970-1987 



ThSSaTToaMti^^eSuetiea"^^^ HominalTMaoaer^^pSy 
(axcludlng exporta) (exluding Imports and 
tt) 21 samsiU (ka/paraon> 



I^ar 


Population 

•000 

1 / 


capture 


Aqua- 
culture 
21 3/ 


TMal 

21 


capture 


Aqua- 

culture 

3/ 


Total 


1970 


3 


718 


1 


500 


-1/ 


I 


500 


0.4 




0.4 


1971 


3 


838 


1 


600 


aa 


1 


600 


0.4 


m 


0.4 


1972 


3 


963 




300 






300 


0.07 




0.07 


1973 


4 


091 




800 






800 


0.2 




0.2 


1974 


6 


223 


1 


368 


■a 


1 


368 


0.3 




0.3 


1975 




360 


1 


198 




1 


198 


0.3 




0.3 


1976 


4 


504 


1 


008 


sa 


1 


008 


0.2 




0.2 


1977 


4 


6S4 


1 


325 




1 


325 


0.3 




0.3 


1978 


4 


811 




696 


19 1/ 




715 


0.1 


0.004 


0.1 


1979 


4 


974 




954 






954 


0.2 




0.2 


1980 


5 


144 


1 


181 


19 


1 


200 


0.2 


0.004 


0.2 


1981 


5 


317 




955 






955 


0.2 




0.2 


1982 


5 


496 


1 


210 




1 


210 


0.2 




0.2 


1983 


5 


681 


1 


175 


37 


1 


212 


0.2 


0.006 


0.2 


1984 


5 


872 




744 


42 




786 H 


0.1 


0.007 


0.1 


1985 


6 


070 




851 


53 




906 


0.1 


0.009 


0.1 


1986 


6 


277 


I 


420 


C5 


1 


485 6/ 


0.2 


0.010 


0.2 


1987 


6 


^*9l 


1 


630 




1 


630 


0.2 




0.2 



Source: FAO 
2/ Source: FAO Fisheries Department FISHDAB; 



■ee othar aoureea data (blhllosra^^) item 3.3. 
3/ included In "Inland captttM" if not apaciflad 
4/ - ■ data not available 

5/ Source: MinlstAre de 1 'Agriculture at da l*Blavaga» 1978 

Cludicalli at al., 1987 t 1 800 t 
2/ Iflaiattea da l*Agrie«dtwa at da I'Uavage, 1985 1 1 258 t la 1984 
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S.S Inland cstefa vaag* mad potMitial yi«14 

Tabla 2. 



Water body 



Period 



Annual catch 



Potential annual 



Lake Rlvu 

BlllBga 

Bulera 
Karago 

IdlllKMldO 

Kugazi Swanp 
Total 



Upper Akai 

Birira 

Cyohoha South 

Gahazva 

Gaahanga 

Kidogo 

Kirlmbi 

mrayl 

Mupecora 
Huhazl 



Rofvaro 
Sakft 

Total 



LWft 

♦Chuju 

*Hago 
*Ih«aia 
Ivaplball/Sraklbar* 

*Kl»hanj« 
♦Rivumba 
*Ulhlndl 
*lfiiliarl 

Nasho 
*Mgarenke 
*luklr« 

*toan7akis Inga 
iMhlkana 
Total 



1987 



1975 



1974 



1975 
1975 
1975 
1975 
1975 
1975 
1975 
197S 
1975 
1986 
1975 
1975 
1975 



1975 

1975 
1983 



1975 

1975 
1975 



Akagera Swamps 

Akagera River and tributariea 



1 500-2 000 
100 1/ 

50-100 

(100) 

1 200 1/ 

70 

40 

10 

50 

40 

20 

20 
300 

AO 

10 
200 
180 
(960-1 200) 

650 1/2/ 

90 
186 



SO 



30 



70 

(426-650) 



945-5 500 
200 i/ 
50 

50 

10-120 
(110-220) 



1 300 
21-67 
70-225 

9-29 

9-29 

9-28 
14-42 

9-29 
156-490 
40-200 

9-27 
80-90 

178 
(774-1 594) 



1/ 



2 300 

1- 2.5 
64-210 

340-900 
14-50 
3-9 
35-110 
44-140 

2- 7.5 
55-160 

5-20 

2-6 
38-110 
78-250 
77-260 
(758-2 235} 

(4 000) 
200 



1/ 



2/ 



wvrai. t^«^x 



3 000-3 9S0 



2 600-9 



1/ Aubray, 1976 

H Salsar, 1975 

1/ na«G«M«lbl«t not in total 

* Lakoa located in Akatora Rational Park 
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4. STATB or TBI nSHEBX 
4.1 Ti«14 

Present yield estimates vary from 1 630 t (Table 1) to 1 800 t (Giudlcelli 
•e al.» 1987) t and 3 000-3 950 t (sea table 2). An average current eatiaiate o£ 
Z 500 t/yr »mmm$ raMoiuiUa. 



4*2 iMtovs iaflunctm jimld 

A Tarlaty of factors Inflisaiioa tlia ylald of toandan Inland watara. Laka 

Klvu traditionally has been a poor laka for fishing and, as a consequence, only 

the narrow coaatal fringe has been ai^liolted in a desxiltory oannar (about 300 t of 
eieUlda par yaar) (WaleenM, 1979a). 

Now that Lijiu}oChris.«a miodoa has becooie established in Lake Kivu (yield 
about 1 900 t in 1987) » an averafa total ylald of about 2 000 t can ba aspaotad 
froB the Rwandaaa iratara of Laka Klvu* 

The high altitude lakes (I.e. Bulera and Luhondo) and Upper Akagera Lakes 
Conplex are fairly Intanaaly exploited, although with proper maaagamant thay could, 
poaalbly auataln hlghar lavala of catch. The Lorar Akagera Lakaa Conplax vaa 
barely exploited because most of It lies within the game reserve and because of 
the lack o£ transport facilities in Rvanda (fish was caught mainly by Tanzanlaa 
flsharmen in Laka Xhaaa). Hora racaatljt • dawalopHwnt projaet In Laka Hiama 
allows fish eateblns and aarketiiig to ba effaetlvo In Rvaada (1S6 t In 1983t 400 t 
in 1986). 



4.3 ItaCura darelopoent posslbllltlaa 

Iba flah catch fron Rwanda could be increased, depending mainly on fisheries 
naaagaownt. Although aoM authora aatlnata that Laka Klvu could ylald up to about 

5 500 t/yr for the Rwandan waters, a recent study, based on acoustic stock essess- 
nent surveys, estimates that the catchable L. miodon stock does not exceed 945 t 
In ftrnada* 

Overfishing and destructive fishing methods have already considerably de- 
eraased production In the Upper Akagera Lakes and in thoaa Lover Akagera Lakas not 
located In tha National Park. Proper flsharlaa aanagaBant and raapact of 
flsharlaa ragulatioaa would algnlfleuitly Inoraaaa production. Dunn (1974) simply 
proposes a limit of 5 flahanMa/kar for aaeh laka and a cateh lladt of 12.S 
tW/yr. 

The decision to officially open lakes located In the National Park to 
fishing activities oust consider, on one hand, the estimated yield (1 730 t/yr) 
and, on tha othar haadt tha daaagaa that may arlaa in tha Rational Park (Duon, 
1974). 

le graat laeraaaaa can ba antlelpatad for tha high altituda lakaa* 



5. KEY BIBUOratAPBY 

General: Aubray, 1976; Dunn, 1974t Uaby, 1977| Balsar, 1975 
Lake Klvu: Hanek ec «!., 1988 

dJc^ra Buini Borgia, Mavutl, llocaan and lloraaia« 1987t Frank at al.| 1984t 
Klaa, 1977a,b 
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Billnga 

Blrlr* 

Bulara 

Chuju 

Cyohohs North 
Qrohoha South 



Kidogo* 
Klrinbl 

Kl«lMaJ« (- Kltaajt) 



tivu 

Klvumba 
Luhondo 
Mihlndl 
Mirayi 
Mugesera 
Hubari 

IvuplVall (- KTOplb»l« - BmkibaU - iMklbara) 
Karago 



Muhazl (- Mohael) 
Murago (> Ruaira) 
■aahe 
Igarenke 
Ittgvaro 

ftraapanga (- Mpooga) 
ftraayakizinga (« 

Rvanya) 
Eaahlkaaa 



Akagpra** 



Rugasl (> lofoaal) 



Akagara** 



Kusisl 



* IHatakanly called "Murage" on 
** Also eallad "Kagaxa" 



offlelal napa (Dubb, 1974) 



Geoxravbical data 

Locatiom Bvanda - 1* 37*8t 29* 32*B 

Altitude: over 2 300 ■ 

Surface area: 0.2 km^ 

Max. length: 0.8 km 

Max. v±dtht 0.5 kn 

Outfletriag rlvart aonat intamal baala 

Poeaatlal aaaual jiaJtff High altitude, laolaced laka. Productlaat If aay* 
ba vary low. lo data availabla. 



tMR RTBTBA 

emomraDbical dmtm 

Loemttont Rvanda (Upper Akagera Lakes Complex) 

flkirfaea araaf 5.4 kar 
Dmptht 6,0 m (aaaa) 

F*'Y'U§1 IP ** <^>Ma±eml data (Klaa, 1976a) 
Suritem tmapmrmturmt 25* C 

Ceaiuetiyityi 157 yiSlcm 
pBt 8.0 

Wahariaa data 

No. of fiabermam 6 In 1973 1 gaccw— ndad maibart 27 (Duaat 1974) 

No. of boats: 6 in 1973 

Totml animal eateh and mfforti 70 t In 1975 (laisar, 1975) 
Fotaaelal •nauml yiuHt 21 t (40 kg/hat Aubray, 1976) 

67 t (125 kg/hat Dunn, 1974) 
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eeographical data 

Location: Rtranda - l*26*8t 29* 

Altltudet 1 866 a 

Sarfaee areai 54 ks* 

Depth: 174 m (mni)| 80 m (m«i) 

Max, laoftbt 13 In 

Volume: A. 5 km^ 

Ixtfloirlag river: Rusunu, Kabura 

OtttiXemiag rl'nri ahort etMUMl to Lakm Luhondo 



Pbvaical and chemical data (DHMi«« 1954) 
Surface tumpefttmt 19* C 
CflfMhietivitjf 110 

pB: 7.5; 8.2 (Mahy, 1977) 

Oxygeat Surfaca: ovarsaturatad 

-160 ttt 0.52 ■«/! 

Zoole eo^poalelon.* 

Ca 7.1 

Mg S.9 

CI 0 

9O4 0 



Flahmrima rfata 

With tpaeleat Main catches: Oreochromla alXotiau, latcoduoad la 1961 
JTe. of fiaharwnt 85* (Reizar, 1975) 
Total annual catch: 100 t* (Relzer, 1975) 

fottatiml atmtal yialdt for Laka Bularai 50 t (10 kg/bat Ralzar, 1975) 
*<£or laka Bolars-iLaka Lolnndo^Xugosl Svanip) 



leeaeiODf Buramia (Lowar Akagara Lakaa Coaplax) 

Sbrfaea ar—t 0.2 kar 



Watarlaa rfata 

Wo. of fishermen recotmended: 1 (Dunn, I97A) 

PotenClal annual yield: 1 t (40 kg/hai Aubray, 1976) 

2.5 t (125 ks/kai Dans, 1974) 



GeogravbieMl data 

Locacioni Rwanda (Upper Akagera Lakes Coagplaz) 

■o longer eadatat MmA out eoaplatoly and la ae» 
ealtivatad avaa. 
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(Intematlenal water) 



Loeatltutt 

Altitude ! 
Surface areai 
Dmptht 
Volume: 
Hax. length: 
Max. widtbt 
Shormliamt 
Notmt 



Rwanda* Burundi > 2° 20'-2° 35'S; 29° S8'-30» 13'B 
(Upper Kagera Lakes Coop lex) 

1 380 m 

76 km^ (18 km^ in Rwanda) (Kiss, 1977a) 
11 m (aMen: 5.2 m) (Kles, 1977a) 

395 X 10* 
32 km 

2 km (Rl8s« 1977a) 

227 km total; 63 km in Rwanda (Kiaa, 1977a) 
Lake called "Cyohohe" In Burundi. 



Pbvaleal and ebemical data (Kiaa, 1976a; 1977a) 

Coadaetlvityt R20 250->256 fiS/eat 296 (eorfaea)! 319 (botton) |iS/< 
pB: 8.5-9.5 (surface); 7.2 (bottOB) 

Temperature: 23-27' C (aurface) 



Xenle eo^poaitioni 



m«/l 

la 25.75 
K 9.55 
Ca 9.0 
10.85 

CI 4.30 

Si02 5.05 

HCO3 152-171 (eurface-bottoa) 



Fiaberies data 

jrp* ^ t±ak mpmeimat 7i (3 Oreochromis spp., 1 Hr.piochromis 

1 ^fnodontia sp. , 1 Clariaa ap, ) 

Jfo* of ftahmtmmm 65 in Rwanda In 1973; 31 racamendad (Dunn, 
20 in Rwanda in 1975 (Rise, 1977a) 
50 m Lake in 1975 (Rlaa, 1977a) 

Jfo. of boettff 65 In Immda In 1973 



Total aaottal eatefc« in ftianda t 



90 
40 
40 
20 
60 



in 1968 
in 1973 
in 1975 
In 1975 
In 1975 



(Dunn, 1974) 
(Reizer, 1975) 
(Rise, 1977a) 
(Rise, 1977a) 



in Lake ; 
Potential aaaoal yield: 

70 t In Rwanda (40 kg/tia: Aubray, 1976) 

225 C In Bvanda (125 kt/kai Dram, 1974) 



spp. , 

(Kiss, 

197A) 



1977a) 



Ceograohleal <lata 

Location! Rwanda (Upper Akagara Lakaa Complex) 

Skirfaee erwat 2.3 ka^ 

Deptfti 2.0 a (neaa) 



Physical and chemical data (KlaOt 1976«) 
Surface Cemperature: 25.0° C 
Coaduettvlt^t 192 pS/CB 

pHt 10.0 
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EW&HDA 



LAKE GAHARWA (eont.) 
Fisheries data 

ffo. of fl»b6rm0Bf 26 In 1973t reeoorandadt 11 (Dinm» 1974) 

No. of bontrs: 26 tn 1973 

local annual caCch: 59 t In 1968 

10 t In 1973 - overexploltacion <Duim( 1974) 
10 t in 1975 (Reiser, 1975) 

Pocencial annual yield: 29 t (125 kg/hat Ihumt 1974) 

9 t (40 kg/hai Aubray, 1976) 



fleoM-aafclflal dmtm 

Locacion: Rtranda (Upp«r Akas^ra Lakea Coaplez) 

Surface areat 2.3 km 
Depthi 3.0 ■ (aaan) 

Physical and chemical data (Riss, 1976a) 
Surface temperature: 26° C 
CoaductlviCjr: 134 ^S/cn 
pBt 7.0 

Fisbmries data 

JTo. of fUbmrmant 13 In 1973| FaeooMndadt 11 (Dunn, 1974) 

No. of boats { 13 in 1973 

Total anmial catch: 

30 t in 1973 (Dunn, 197A) 
30 t tn 1975 (Ralzar, 1975) 

Scandal MmHud jteldt 

29 t (125 kg/ha: Dunn, 1974) 
9 t (40 kg/ha: Aubray, 1976) 



LAKE HAGO 



mnhieml data (Kiss, 1977a) 
Loeaeioa* Kvanda (Lowar Akagera Lakaa Gooiplax)* Akagera national Park 

Airfaeo araaf 16.1 lon^ 



Dtptbt 5.8 m (max)} 4.5 a (mean) 

Ibjc. Imngtht 6.0 km 

Max. widtht 5.8 km 

Foluaaf 45.2 x 10^ 

Sborellaef 33*5 kn 



Physical and chemical data (Kisa, 1976a, 1977a) 
Conduetlrteyt 97 pS/cm (surface); 99 ;iS/cm (bottom) 
pSt 8.92 (surface); 7.82 (bottom) 
Ionic eaapoaitloat 





Suxfaea 


Bottom 


Na 


5*5 


5.4 


K 




5.4 


CI 


5.66 


4.95 


Ca 


9.5 


9 


Mg 


3.0 


A. 03 


CO) + BCO3 


54.9 


61.0 


8IO2 


5.2 


6 




0.45 


0.70 



Copyriylitca material 



JOttlOM, 



1«2 



l^filTT If^*^ (eont.) 

fis h eriea data 

rio. of fiabermen: 6 In 1975-76 (Riss, 1977); recoamadvdl 80 (Duim» 1974> 
local «iiiuw2 e^teht 90 t In 1975-76 (Kl««( 1977a) 
PotmatiMl amaml jimUt 

210 t (130 kg/ha: Dunn, 197A) 
64 t (40 kg/hat Aubray* 1976) 



Geographical data (Rlsa, 1977) 

Location: Rwanda (LoTOr Akagara lalMa C«qpln)« Akagaxa ■atlonal ?ark 

Altittidmt 1 291 m 

Surfaem aremt 86 In' 

Ihpth: 7 m (max)t 4*8 ■ (nwan) 

Hue. length: 22 km 

Mur. wldtbt 7.8 ka 

Shorelinet 78 km 

Volume: 512.6 x 10^ 



Physical and chemical data (Kiss, 1976at 1977b) 

Surface Bottom 

Tea^reture: °C 24.6-26.7 23.5 

pBt 7.15 6.3 

Oxygen: (saturation I) 105 8 

Conductivity: (pS/cai) 110 103 
loBltf empealtieat aa/l 



la 5.9 3.9 

K 1.9 1.0 

01 8.8 7.8 

C« 2.46 6.92 

Hg 3.9 5.4 

CO3+HCO3 A 2. 7 

SIO2 6-9.2 6.7-9.2 

IIO2 0 0-0.3 

HH4 0 0.03-0.5 

PO4 0 0-0.03 



Fisheries data 

Kom of fish tpeeies! 35 species In 9 familiest 

Cichlidae (11 sp), Momyrldae (7 sp), Characidae (3 sp), 

Clarlldaa (2 ap), Cyprlnldae (7 sp), Schllb«ld«« (1 ap), 

Hochokldae (2 ap), Maatacembelldae (1 ap)* 

Clprinodontldae (1 sp), (Frank ec al., 1984) 
Hkln catetea: Cichlidae (70Z): mainly Oreocfaronis nilocicus and 0. macrochiri 

Clarlidaa (25Z)t mainly CZarlaa s»ri9pim» (Frank ac al., 1984) 
Jib. of fiaboxmont SO In 1968, 30 In 1970, 20 In 1971, 12 in 1972 (Klaa, 1977b) 

42 (21 fishing units) in 1981 

(Mlcha, quotad in Frank sc ai.« 1984) 

380 raeoaModad (Oonnt 1974) 
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LAKE IHEMA (cont.) 

Fisheries did (cont.) 
Total auauml eateht 

Year Total catch (t\ 

1968, 1969 450 

1970 180 

1972 75 (Risfl, 1977b; Tanzanlan flsheraen; 

decrease of catch due to Increase of 
tanmimaa wateh. on laka) 

1981 168 i 

1982 171] (Frrak at al,, 1984 1 oatdiM froa a 

1983 1861 iiahmtiaa dovalopBMit proj«et) 

Poceatlal anaual yield: 

900 t - 1 200 t mtaaa 300 e (proton) (!!••, 1977b) 

900 t (Dunn, 1974.) 

400 t (186 t for conmerclal species) 

(Mlcha, quoted in Frank eC alt 1984) 
340 t (40 ks/hat Aubray, 1976) 



Oaomrmahleal data (Kiss, 1977b) 

Loeatiom Rvanda (Lomr Akag«r« Lakmm Conpl«x)( ikmg/ara lationsj. Psrk 

Surface area: 3.6 kB 



Daptbt 6 n (aax)! 4>3 n (Man) 

Hntm langchi 4 km 

Max. widtht 1.8 km 

Shorelinet 9.5 km 

Vdluaw: 13.6 x 10^ 



Physical and chemical data (Kiss, 1976a, 1977b) 

Surface Bottom 
Ili^peraeure; 'C 23.7-26.8 22.7-23.6 

Coadoetlvity: (pS/cm) 107 

pB: 7.05 6.40 
Ionic caafoaitioat f y/l 

C« 5.12 3.64 

Mg 3.80 3.30 

H« 4.5 4.3 

K 1.8 1.3 

Fe-t^-i^ 0.4 0.8 

CI 8.1 8.7 

CO3-HOO3 54.9 39.65 

SIO2 8.4 8.4 



Ho. of tlOtamaat 4 In 1975/76 (Klao, 1977a) t 18 rannwiandad (Duan, 1974) 
Pototttial anaual catch: 

50 t (138 kg/ha: Dunn. 1974) 
14 t (40 ks/hai Aubray* 1976) 



RUANDA 



Gmoermobictl data 

Location: Ivanda - 1'38>8| 29*31*B 

Altltudoi awmt 2 300 n 

Surface ariMf 0.3 laaT 

Max. lengtJtl 1 kni 

Hax. width} 0.5 km 

ZiifloKlQf rlvari lyankottgoro 

Outfleming rlwrr aomi Intmnial bMla 

J!i«A«gi— data 

fl»taatlal aimttal yieldt high altltuds, laolatad laka; producticm, l£ «ay, anat be 
very low. Mo data available. 



Hlatakeoly called "IDiibSO" on «one official maps (Dumii 1974) 

Locacion; Rwanda (Upper Akagere Lakes Cooplax) 

Skirfeee arsef 2.2 km^ 
Deptht 3.0 B (aean) 



Pbvaic^ and cheaical data 
Airfaee ea^pentuMr 24.0* C 

Conduceirlty* 129 pSicm 
pBi 6.5-7.0 



Fiaheriaa rfata 

No. of fishermen: 8 in 1973; reco—andedi 11 (Onmit 1974) 

JTe. of boaca: 8 In 1%73 

ratal aumud eaecbf 

20 t in 1968 (Dtum, 1974) 
AO t in 1973 (Ounn* 1974) 
40 t In 197S (Reiser, 1979) 

Fofatlal mtuaud yield: 

9 t (40 kg/hai Aubrey, 1976) 
28 t (125 kg/hei Dana, 1974) 



IM tTRTMST 

aBamraohical data 

Location! Rwanda (Upper Akagera Lakes Cooplex) 

Surface anmt 3.4 km^ 

Deptbt 2.5 m (mean) (Klaa, 1976a) 



Physical and chemical data (Riss, 1976e) 
Surfaem te^paratuvai 24.0* C 

Conduetiril^t 204 f/8/ea 
pH: 8.0 
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(eont.) 
Fiaberlea dat» 

Ho. of fishermen: 15 in 1973; tttCOaMMdadt 11 (Dinm, 1974) 
JTp. of bomtat 15 In 1973 
Fetal aamal emteht 

20 t in 1973 (Dunn, 197A) 
20 t in 1975 (Relzer» 1975) 

14 t (AO kg/ha: Aubray, 1976) 
42 t (125 kg/ha: Dunn, 1974} 



eetoarmtOtleal dmea 

Location: Rwanda (LovMT Akagara Lakaa Conplex) 

Surface area.* 0.7 kar 

FlMbmrlmm dmtM 

9o» ot iiMkagmmat raeonmandadt 4 (Dunn, 1974) 

Mtaadal amaMl yield: 

3 t (40 kg/has Aubray, 1976) 
9 t (125 l«/liat Doan, 1974) 



TAgR KTVIl 

(Intasnational vatar) 



••a antzy vnAmt eoimtcy "ZAUI" 



f a>B FTWiiwa 

Geoeraphical data (Kiss, 1977b) 

Loeatiout Rwanda (Lowar Akagara Lakaa Cooplax), Akagara National Park 

Sarfaem axmn 8.7 lar 

Depth: 5.6 m (mas}| 4.2 ■ (Man) 

Max. length: 5.2 km 

Mix. alrfebt 3.5 km 

Volumm: 30.3 x 10^ wT 

Shoreline: 18.2 km 

PhYfitttl tai amAe§l 4§t§ i976a, 1977b) 

pBs 9.15 6.70 

Coa^etlvie/f (/i S/cm) 103 100 

Xooie eo^poaleioa; BSZI 

Ca 9.00 8.00 

Mg 2.7 S.S 

Na 5.4 5.2 

te++ 0.55 0.8 

CI 6.5 

CO3-HOO3 61.01 

SIO2 8 8.5 
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TACT rrOTm4 (eont . ) 

Fisheries data 

JTo. of fiMhmtm»n: 5 in 1975 (Kiss, 1977b) 

46 racoomanded (Dunn, 1974) 

110 t (126 kg/ha: Dunn, 1974) 
35 t (40 kg/ha: Aubray, 1976) 



Ceop.r.ipki cal data 

Location: Rwanda - 1* 30*8t 29* 44*B 

Alclcudes 1 760 m 

8urf»e9 areat 26.1 la' 

Depth: 68 ■ (buc); 30 m (flMtn) 

Max. length: 10 km 

Hue. wldtht ^ ^ « 

Volume: 1*0 km 

laflariog rlvmrt GMura, outflow from Lakm BuImm 
OuttloHiag rlvmrt Ifukuagra 

Pbvaieal and chemical data (DamMf 1954) 

Surface temperature: Z0° C 
Coaduccivicyt 200 pS/cm 
fBi 8*0 

Ol^gont Surfers: oversaturated 

No oxygen in hjpollmnlon (-10 m) , buc not permanent, as water 
mewament may oeeur (Haliy* 1977) 

Ionic coqpoaleioni 





ma/l 


Cm 


10.0 


Hg 


8.4 


CI 


0 


8O4 


0 



Fisheries data 

Main catches: Oreochramis niloticus (mainly)! AploebrOBl* sp. 

No, of fltheamui 55 in 1973 (Dunn, 1974} 

85 (Lak« LahondcH-Irfdw fBUtm^higMl 8m^) (Kalsar, 1975) 
Total anaual eatch: 

16 t in 1968 
50-100 t (Duim, 1974) 
100 t la 1975 (Lake Luhondo+Lake Bulera+KugMl SVMIp) 
(Relzer, 1975; Aubrey, 1976) 
Potoatlml aaaaml yloldt 50 t (20 ks/hat Imlsmr, 1975) 



ftPr'tr**^*' (Kl««* 1977b) 

ZoMtloof Rwanda (LoMv Akngmra Lakma Complm), Akagarm ■atlenal Park 

Aurfa«a oraa} 10.9 km^ 



Doptht 6.8 m (max) I 4.4 m (maam) 

Max. length: 4.2 km 

Max. width: 3.9 km 

Sboreiine; 14.5 km 

7olamaf 41.8 x 10^ m^ 
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.BttHM^ 



LAKE HIHTN DI ( cont . ) 

Pbv»±c»l and cbBmlcal d»t:» (Kiss, 1976a: 1977b) 



TiBHperaetmf 


22.<-24*C 




CondticttrttTt 


97 iiS/oi 




pH: 


7.10 




loole eompotttlon: 


mg/1 




la 


3.6 




K 


0.9 




Cm 


A. 34 




Ml 


4.50 




CI 


6.40 






39.65 




Fe++ 


0.9 



FlBheriea data 

Ho. of fiabermeas 8 In 1975 (Rlsa, 1977b) 

54 recoonradttd (Dunn, 1974) 

Potential aaauMl yleldt 

140 t (128 kg/hat Duan, 1974) 
44 t (40 kg/bat Maht^, 1976) 



LAKE MIRAYI 

OmotrmohleMl data 

loeaelOBt Rwanda (Upper Akagera Lakaa COHpltt) 

Surface mrmmt 2.3 km^ 

Deptbt 3.5 n (naan) (Klas* 1976a} 

Physical and chemical data (Klaay 1976a) 
Surface cemperaCure: 25.5° C 
CoadueeiTltyi 144 jiS/cb 
fifff 7.0 

Flaheriea data 

So, of iiMbmmant 17 In 1973} racoonandad: 11 (Dunn, 1974) 

Jfo. of boae#( 17 in 1973 

Total aamtal catch: 

20 t In 1973 (Dunn. 1974) 
20 t iB 1975 (Kaisor, 1975) 

Fotaneiai aaottai yields 

29 t (125 kg/ha: Dunn, 1974) 
9 t (40 kg/liat Auteay* 1976) 



l AKB Mlir-RfiRBA 

Geographical data 

LoeacloDt Rwanda (Upper Akagara Lakas Complex) 

Altitudaf 1 360 m 

aurfmcB area* 39 ka^ (0\um, 1974) 

Dmptht 4.5 m (max); 3.0 m (mean) 

J»hvaleal anH ^l.«»<o«7 W«i-« (Klaa, 1976a) 

auciaca tm^ntant 23-25* C 

pBi 9.1 aurfaeai 7 botton 
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Un MIGgStBA (eont.) 

PhYfical and chemical data (cont.) 
Conducclvityt 236 pS/cin 
Toc»l dissolved solids; 228 ng/1 



Fiaberles data 

Fish speelaat (Malir. 1977) 

FlAherles interest: Oreockromis nilocicus, 0. melanopleura 

Other: Labeo victoeianus , Haplocbromis nubilus, 
Clariss CBTSonli, Mastacembelus taettlstUS 
No. of fishsMtu 325 In 1973} rMOBMnded: 196 (Dunn, 1974) 
Total annual emteht 

1964: 461 t (?) 
1966i 130 t (Mahy, 1977) 
1968t 35 t (r) 
1973: 300 t (Dunn, 1974) 
1975: 300 c (Relzer, 1973; Aubray, 1976) 
Foemelnl anmsl yimUt 490 t (125 kg/ha: Dunn, 1974) 

156 t (40 kg/hat Aubray, 1976) 



GeoMTaoblcal data 

Leeaticni Kvaada (Lovtr Akagarn Lakaa Goaplax)* Akagara Katloinal Park 

Surfmee area; 0*6 km^ (Dunn, 1974) 

Ko, of £i^iisrmani raeaonandadi 3 (Dunn, 1974) 
Feeaatlal aaaoal yisldt 

7.5 t (125 kg/ha: Dunn, 1974) 
2.4 t (40 kg/hai Aubray, 1976} 



Geoy.raphical data 

Locatiom Rwanda (Uppar ikagara Lakaa <*CHplax) 

Altitude t 1 450 m aal 

Smcteee ereet S4.1 km 

Depth: 14 m (max)} 10 tt (aaan) 

Max. length: 37 km 

Mean width: 0*6 km 

Outflowlag riven awamp (2 km) clogged, aomatlmea (every few yeara) opana nadar 
watar praaauro end dlacbargaa in Hyabugogo Rlvar. 



Physical and chemical data (Prank, 1987) 
Surface tempmrmtUTBi 23-24° C 
Conductlvlt/f annual mean: 502-528 pS/cm 
pBt Surfaea: 8.7i bottom: 6.6i meant 7.9 

Cxygeni Surface: 6.8 mg/1 (82Z aaturatlon) 

-5 m: 2.0-2.7 mg/1 (24-32X) 
-10 mt 1.5 ng/1 (18Z) 
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iMER MTJHAZI (ecmt.) 
FlmbmrlBm data 

With »pme±»mt 9 apeelosi CZarla* »pp»t Bmploehremia ap*, Battus ap*, 

Oreochrorais spp. , MaBtaeeiabeliis sp. , Cyprlaua ap* (Frank* 1987) 
Main cktchaa: Oreochramis niloticua, Clarias garieplnus 

Mala £l«h predator: Otters (Hydrietla maculicollia) 
eonauaa (0 t flah/yaar (45 t Ormoebremia alXotieua) 
(Frank. 1987) 
Jfo. o£ £iahaxmam (Vrank, 1987} 

In 1986i total 480 (professionals: 158 to 258) { 
raeoHMBdadi 100 prefaaaiooala (la 50 eaaoaa) 
focal anaual catch: 

260 t In 1953 (Mahy, 1977) 
70 t in 1964 (Mahy, 1977) 
50 t In 1975 (Raisar, 1975) 

40 t In 1986 - daeraaaa dua to ovarfiahlng and daatructlva 
flahlns MtlMda (Frank. 1987) 

Potancial annual yield i 

40 t at praaaatt 

If good fisheries management: 300 t nlnua pradatlont 
200 t effective (Frank, 1987). 
190 t (30 ks/hat tolser, 1975). 



\m mm c ffmu) 

GeoKrnphical data 

Locaciom Rwanda (Upper Akagera Lakes Coo^lax) 

Sarfaea ataat 2.2 far 
DaptS»t 3.0 m (aaaa) 

Pbvsieal and tAamieal data (Kiaa» 1976a} 
Surface temperature: 25.0* C 
Conduetltricyt 141 fiS/ea 
pBt 8.5-9.0 

Fisheries data 

Ko, of fiahoxmani 42 in 1973 (overexploltatlon)l 

11 recoumended (Dunn, 1974) 
Ho. of hoatat 42 In 1973 

Total annual catch: 10 t in 1975 (lalsar, 1975) 
Potential annual yield: 

27 t (125 kg/hai Dunn, 197A) 
9 t (40 kg/hat Aubray, 1976) 




(Kiss. i977b) 
Rwanda (Lomr Akagara Lakaa Caaplas) 

13.7 km^ 

6.3 m (max); 4.2 n (mean) 
8. A km 
2.1 km 

27.8 km 

43 X 10* w? 



Geostrapbical data 

Loeaticnt 

Surfaea axoat 

Daptht 

Max. length; 

Hex, width t 

Sboraliaat 

Vohmat 



Coj.; y lOcI materiat 
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I-MB mSHO (eont.) 
Fisheries datM 

Ho, ot iiahmtm&at 28 in 1975/76 (Kiss, 1977b) 
65 rMOOMndad (Dunn, 1974) 

Total aanoftl cmtcht 

50 t in 1975 

ISO t total in 3 lalcMt Hasho, Rwaaipanga, Rwahlkaoa 
(Itolsar, 1975) 
Pioteiitial anmuil yield: 

160 t (116 kg/ha: Dunn, 1974) 
55 t <40 kg/hat Aubray, 1976) 



LAKE MGEREMKB 

Location: Rwanda (Lover Akagera Lakes Complex) 

Surface mr»»t 1.5 km 



Fisheries data 

No* oi fisbarmen: 6 reconnandad (Dunni 197A) 
Potential manual yield: 

20 t (154 kg/ha: Dunn, 1974) 
5 t (40 kg/hat Aubray, 1976} 



Ceogranhigal data 
LoeaCioni 



area; 



Altitude 
Surface 
Dmptbt 

Volume : 
Max. length 
Max. width: 
Sboraliaat 



LAKE RDGWERO 
(IntaTnational vatar) 

(Kiss 1977a) 
Birandai Burundi - 2° 21'-2» 27'S{ 30* 17'-30° 24'B 
(Uppar Akagara Lakaa Cooplax) 

1 350 m 

km^ (20 kffl^ in Rwanda) 



100 

3.9 n (n|3c); 2.1a (naan) 
210 X 10^ 
18 km 
14.5 ka 
76 ka 



Pbvmieal and chemical data (Kiss, 1977a) 

Coniuetivityi 125 )i8/ea (suYfaea)! 158 jiS/oa (botten) 
pBt 8.80 (surface)! 7.50 (botton) 

reapers cure; 21.7-26.2° C 

Oxygem aaturationi 120- ISO! (aurfaea)! 70-9OZ (boCton) 

Ionic eoapoaltioaf ngU 
Ha 13.40 

K 6.35 
Ca 4.40 
Mg 6.07 
CI 5.40 
Si02 37 
BC03-C03 91.51 
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(oOBt.) 



Flmhmrima data 

Ih* of fiah •j>eci«*f 17 in 4 £«alll«« (Clchlld*** Cyprinld««, ClariidM, 

ItoohflkldM) (Kl»** 1977«) 
JIp* of tUAmamut la ttmaim* 130 in 1972 

LOO in 1973{ recoaiMnded t 100 (Dunn, 1974} 
la Ukmt 150 In 197S/7«f neoModadi 200 <It»«. 1977a) 
Total oboimI cmtcht 

la Araadnt 260 t In 1968 
232 t in 1972 

250 t In 1973 (Dum, 1974) 

200 t in 1975 (Solior, 1975t Aubray, 197«) 

ia lafcai 300 t in 1976 (Kiss, 1977a) 

350-400 t (Corsl ec al., 1986) 
Fotaaeial aaanal yieldi limited bacausa of tha lack of baaches for rapvedttettoa 

of elchllds, and fornwr ovorflahiag (Xiaai 1977a) 

in Jtwaodax 80-90 t 

ia lafaf 400-450 t (Coral at al.. 1906} i 



LAB ffTSTF*! 

flaogganhlaal dmta 

location; Rwanda (Lovar Akagora Lakoa CcaplaK)« Akafara Hatienal Pack 

Surface area: 0.5 km 

Wiahmrlma data 

Wo» of flakeaaaaf 2 raea— andad (Dusn* 1974) 
^oeaaeial aaaual yield: 

6.2 t (125 kg/hat Dunn, 1974} 
2 t (40 kg/kai Aabcay, 1976) 



(Rlaa, 1977b) 
Rwanda (to — t Afcagora Lakaa Coaplax) 

9.5 ka^ 

7.0 ■ (Mac)t 5.2 » (aaaa) 

7.0 km 
2.2 km 

17.5 km 

32.6 X 10^ 



Geogrcphlcal data 
Locacioa: 
Surfaca araat 
Dapthi 
Max. length: 
Max. vidcbi 
SboralSamt 
Vnlnmi 

fftTfffr! fl-"* rhmM ^tr* 

Ib^paraenraf 

<kuiactivicy: (yS/cm) 
Zoole eo^peaitlon: (mg/1) 

Ma 

R 

Ca 

Mg 
CI 

COj-lOO) 
Fa-M- 

SIO2 



(Klaa, 1976af 1977b) 



uxtaam 




22-25 


22-23 


7.72 


7.05 


110 


107 


5.2 


4.5 


2.6 


1.6 


5.16 


5.24 


4.00 


3.80 


7.90 


8.10 


48.81 


45.57 


0.60 


0.90 


8.0 
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lAi^ Tj"^*"**^ (cent.) 
Fiaberima data 

Ko. of flBlMXwmtt! 30 In 1973/76 (Kiss, 1977) 
45 raooanandad (Dunn, 1974) 
Totml aniwl emttbt 

30 t in 1975 

150 t total in 3 lakes: Rwanpanga, Nasho, Bwahllcaina 
(Kaiser, 1975) 
Pbtaotlal wmtal yialdt 

110 t (115 kg/ha: Dunn, 1974) 
38 t (40 ks/has Aulnray, 1976) 



I.AgR ^UApAKT7T pGA t- RWAMYE) 
GBozraphieml dmta (Rlss, 1977a) 

Location; Rwanda (Lower Akagera Lakes Cooplex) Akagera National Park 

Surfaem anaa; 19.6 knr 

Depth: A.3 m (max)t 2.6 ■ (Man) 

Max. length: 10.3 km 

Max. wldtht 4.3 km 

Sborelloti 43.7 

Vohmat 42.3 x 10^ 



fftrfitftl iprf ehmmleml dmta (Klaa, 1977b> 
Coaduetlvieyf 83 fiS/em 
pE: 7.45 
Zooie eoopoaieion: 

CO3 + HC03t 51.85 og/l 



Flabarlaa data 

Ho. of fitbormem 15 In 1973/76 (Klaa, 1977b> 
100 reconaandad (Dunn, 1974) 

PocenCial anaual yield: 

250 t (127 kg/ha: Dunn, 1974) 
78 t (40 kg/hat Aubray, 1976} 



T AKP. BUBHTKAMA 
Gaoaraobical data (Riaa, 1977b) 

toeatlont Ivaiida (Lome Akagara Lakaa Coaplex) Akagera latlooal Park 

Surface anmt 19-2 k« 

Depth: 6.7m (max); 4.1 m (mean) 

JTaz* length; 14.0 km 

Jfiut. Width: 3.1 kaa 

ttumUnrnt 36.3 kx 

Volmmt 51.4 X 10* 



Physical and chemical dntn (Rlaa« 1977b) 

ConducciviC/; 105 p S/cm 

pBt 7.81 (aurfaee)! 7.00 (bottoa) 
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SIHANDA 



(eont*) 



lenlc 



Ion; 





(eont . ) 




ng/l 


Ca 


5.15 


Ms 


3.94 




4.8 


K 


2.1 


CI 


7.95 


CO3+BCO3 


54.9 



Jfo. ef/litexMMlf 35' la 1975/76 (Kiss, i977b) 
109 raeoMModad (Omm, 1974) 
Toeal mmmtl eaeefcf 

70 t in 1975 

ISO t total In 3 lakes t Rwahlkoaa* Hasho, BHanpanga 
(Islimr, 1975) 
Foesaelal aaauaJ yield: 

260 t (133 kg/ha: Dunn, 1974} 
77 t (40 ke/h«t Aiilway,. 1976) 



LAKE SAKB 

Geographical data 

Locations Rwanda (Upper Akagera Lakes Complex) 

Surf mem «r»«l 14.3 ka^ 
Dvptbf 4.5 m (Moa) 



rbvmlcml anj r^Tlffiirfi ^f' (Kiss, 1976a) 
Barf mem tmmfmrmtatmt 26.0* C 
Coaiuetlritft 182 ;i8/cB 
fEt 8.0 



Fisheries data 

No. of fishenoen: 100 in 1973} 
Total annual eatebi 

13 t la 196« 

180 t In 1973 
180 t In 1975 
170 t ia 1975 
Fotmntiml mopoml yield t 

178 t (125 kg 



71 tmrnammUmA (Doaa. 1974) 

(Diam, 1974) 

(Dunn, 1974) 
(Relzar, 1975} 
(Attbr«7, 1976) 

hat Dvnm, 1974) 



AKAGERA yJAMPS 
(International vatar) 

Omamrmahieml date 

Leeetlem Smrnda, Burundi, Tanzania, Akagera Lakaa Coaplaa 

Altitude: 1 200-1 350 m 

Surface area: 1 000 km In Rwanda (Aubray, 1976) 
Dmptbt 3 « (WK)! 2 a (aaoa) (Anbray, 1976) 

also called "Kagera" 
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»"^nrtf (coat.) 

Phvaleml and chBwical data (Aubray, 1976) 
Surface tmp9rmture : 2^ . 0* C 
7 (iMan) 

Fisheries data 
Pocential anzuial yield t 

4 000 t (40 kg/hat WaleooM, 19S9, para.eon.) 

The inaccessibility of the papyruo-f Hied swamps to CIm 
flaharmen makes most of that yield unavailable. 



fleogranhieal dmtM 

Location: 
Altitude: 
Surface area: 
Max. length: 
Hax. width: 
Outflemtng rlvrt 



Rwanda - l» 30»S» 29«52*B 

1 950 ra 

ao icB^ 

25 km 

(to Laka Bulora) 



Physical and chemical data (Danaat 1954) 
Surface tempmrmturet 15* C 
CoaAietivityt 40 |i8/em 

pB: 5.3 

Ionic composition: Ca, - traces; CI - 0; SO4 - 0 



Fisheries data 

No. of fishermen: 85 (Rugezi Swamp+Lake Bulera+Lake Luhondo) (Rf^izer, 1975) 
Tocal annual eatcbt 100 t (Rugasl Swanp-fLaka Bulara-t-Lakrf Ltihondo) (Ralzar, 1975) 
fotmntitl anmial jiBldi 

10 t (1 kg/ha: Reizer, 1975) 
120 t (15 kg/ha for acid, low conductivity vatart 
WaleeBM* 1989* para.ecaa.) 



AKACERA RIVER 

(Intatnatlenal vatsr) 

Geozr&Dhical data 

Source : Burundl/Smoda 
rocai ien^cA.' 785 km 

Councriea traversed: Burundi, Rwanda, Tanzania, Uganda 

Major tributaries: Akanyaru, Kyabaroogo 

DlacbMrgea tot Laka Victoria 

Kotmt also eallod *Xagera Rivor" 

^paelal faatttre*; 

(1) Qpoor Akatara Lakaa (?omi)1<x » a group of lakaa dlatrlbuted as followat 

In Buruncf 1 • Tr.y^itamo, Kacamurinda, Kanzlglri, Lirwihinda, Rungazlj 
in Xvanda: fiirira, Gaharwa, Gashanga, Kidogo, Kirimbi, Mirayi, 

Mugesera, Muhazl, Murago, Sake; 
iattfzaatloaai inic«r« (3uruodHBmadm) t Cyohoha South, KunMto. 
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Geographical data (conC.) 
Spteiml i^tax9»t 

(2) RuBumo Falla l in Rwanda 

(3) i-r— > AW.y,|., \,^)f^f ^oiBDlax and Pl^Tfflirllln/ftrMP ' « S'oup of UltM 
•ad adljMMt floodplaln/cvaap. LalcM dlacrlbutttd fellemt 

ifl JnUMfst Chuju, Hago, Ihema, Iwaplball, Rlehanja, Rlvunba, 

Mlhindl, Muharl, Nasho, Hgerenke, Ruklra, Swaklbaret 
Rwampanga, Rwanyakl Zinga, Rwehlkama, Sekanat 

la ransaoiaf Bl8onso» Kajuiiklmra» Imloi Mujuoju* Baalnm. 

Floodplaln/mraap araa in Rwanda la circa 1 000 kaT. 

rbnleml mnd ^hmmleml dmtm (KlM, 1977«) 

Conduetlvltyt 
pBt 

Zoaie eempotitUmt 



K25 111 |j8/ 




7.01 






m/I 


Ra 


4.1 


K 


1.0 


Cm 


A. 60 


H 


4.90 


Cl 


7.40 


HCOs-GO) 


42.70 


Pa++ 


0.30 



fUkPKiff data 

PvewtCial maunl yUUf 200 t la iModa (Aubray, 1976) 



ROZIZI RIVER 

(Ittt«xa>tloBal tmt«r) 

GeosiiraDhical data 

Source t Lake Rlvu 

CaaatziM tnvraedt Bunmdl, Rwanda* Z^tv 

AfMbaryva tof Laks Tanganyika 



Coaduetivltyt appa* cour&e, R^s ^ ^s/cm 
loiiar course, K^g 828 pS/ca 
Zonle eo^poalClonf (Baauehaapf 1939) (Nbolat 1959) 



Ha 94.8 98.0 

K 63.0 74.0 

Ca 8.4 8.5 

Hg «7.0 101.6 

Cl 23.8 16.6 

SO4 17.8 9.0 

8IO2 9.0-9.8 8.0 

B003-KX>3 638.1 585.6 
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7. 



(Mccpt Lain Klvut ••• ZAXIB) 

Aubray, 1976 

BttX{(l8( Havuti, HoxMU and Moraau* 1987 
Coral «e si., 1986 

Damas, 195A 

Dunn, 1974 

Frank, 1987 

Frank et al., 1984 

GiudlcelU et al,, 1987 

Hamak ec al, 1988 

Klas, 1976a; 1977a,b 

Mahy, 1977 

Reizer, 1975 

WalcooBM, 1979a 
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8B1CHBLLBS 



SEYCHELLES 



1. GMWItfR AID GUDttn 

Seychelles (with a aarfae* area of 443 km ) consists a-l an archipelago of over 100 
lalanda* 46 of which are pemanently Inhabited. The lelanda are tlM high point of the 
north-sottth running granitic Hascarene Rldgc of tbm Indian Oeaaa. laadaeape la 

zoggadt vlth amall factll* taollom betwaan rock raliof • 

Th« eoMt has an aJaoat eonatant watm tanporatura of 27* C and high bnldity. Taa- 
peraturee are lower at hlghar altltttdaa. Iha aeoooay la l»aaad on agrleultura (ehlafly 

copra) and tourism. 



2. HZntOGBAFBT 

2.1 Latsaat Hona of aignlf leant size 

2.2 Rivera I Floodplaina and SHaflq>s: Only short streaote 

2.S laaacvoirai A saall raaarvolr (caacada) noar tha altporC on Hah* Island 
2*4 Coaatal Lagooast Bona 



3. FISam FB0DIICTIOi3/FOT£NTXAL 

3.1 Aqaaenltitrai Thara la no aquaealtuTO (Vlneka* 1989* para.eeam.) 
3*2 rish produetiea and par eapet aopply: 8aa Tabla 1 

3.3 Inland catch range and potential yield i None 



4. 8I4n Of XHI ntMKt 

4.1 TieUi Thara appaara to bo no Inland fishery. 

4.2 Factora influencing yield: Lack of sizeable inland water bodies. 

4.3 Iteitra darslofsat poaalbllitiaa 

SoM developnant in aquacultuca WKf ba poaalbla» but inland flsharj produe* 
tlon aaj narar bacooa varF inporta&t* 



5. nr BIBLIOOIAm (lona) 
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IlUt^. nSfl PIOMICTIM AHD PBR CAPUT SOFPLT - SeyelMUaa 1970-1987 

Nominal Domestic Production Nominal Consumer Supply 
(iaeludlng exporta) (including exporta) 
in U fka/naraoal 





PoDulatloti 


Ho 


Ho 


Marina 


fbtml 


Ho 


Ho 


tfarlna 


Total. 




'000 


inland 


Aqua- 


capture 




Inland 


Aqua- 


capture 






1/ 




ctilfctiira 


3/ 




eantura culture 


3/ 




1970 


52 






2 000 


2 000 






38.4 


38.4 


1971 


53 






2 000 


2 000 






37.7 


37.7 


1972 


54 






2 500 


2 500 






46.3 


46.3 


1973 


55 






3 000 


3 000 






54.5 


54.5 


1974 


57 






3 500 


3 500 






61.4 


61.4 


1975 


58 






3 950 


3 950 






68.1 


68.1 


1976 


59 






4 010 


4 010 






68.0 


68.0 


1977 


60 






4 600 


4 600 






76.6 


76.6 


1978 


62 






5 AOO 


5 400 






87.1 


87.1 


1979 


63 






4 957 


4 957 






78.7 


78.7 


1980 


65 






4 676 


4 676 






71.9 


71.9 


1981 


67 






5 221 


5 221 






77.9 


77.9 


1982 


69 






4 045 


4 045 






58.6 


58.6 


1983 


71 






3 853 


3 853 






54.3 


54.3- 


1984 


74 






3 831 


3 831 






51.8 


51.8 


1985 


76 






4 090 


4 090 






53.8 


53.8 


1986 


79 






4 542 


4 542 






57.5 


57.5 


1987 


81 






3 051 


1 qs3 






i8 .8 





XI Source: FAO 

if SottTMX FAD Piahaxiaa Dapartmnt PI8HDAB 

^ Marine exports vera aa follows: 

1980: 677 t; 1981: 333 t; I982l 619 t; 1983: 748 t 



6. WATER BODIES DISECIORT 

tlTTtmtf 



CASCADE BKSBRVOIR 
Location.* Seychelles (Hah6 Island) 
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SWAZILAND 



1. onoiAnr hd cuittSB 

Swaziland has a «w£ae« araa of 17 364 ka^. It eonalata of a hif^laad platuu 
dipping to tho south. 

The climate varies from humid near- temperate in the highlands to almost tropical 
•ttbhuaild at lowor •lovatlooa. Rainfall is concontratad Into a £aw violant atona. Tba 
•eenaqr d«p«iid« on eeoMrelal agrleultur* and aliMral •Ktraetlon* 



2. WatOaum (adapted froa Chondona, 1988) (8m Fig. 1) 

Swaziland is fairly rich in water resources, being traversed by five large rivers 
and with aufficlent rainfall £oc rainfad agrieiiltura in th* higbvald and niddleveld. Tha 
watar quality is genarally good for flah faralng. 

Murdoch (1970), Tata and Lyle (1980), and USAGE (1981) give tha dataila o£ wator 
qinallty paraaatora and tliair •ultabtltty to flab facalng. labia 1 glvaa tba aumazj of 
tha watar qiiallty paraaatara (Chondcaai 1988) * 



8»aailand Mbuluzl River Great Usutu 

at Fairview at Slpafaneni 





Ranee 


Mean 


June 


Feb. 




Dissolved solids (ppm) 






39 


223 


135 


Suspended aollda (ppm) 






8 


189 




Turbidity (fTD) 


0-300 


16 


11 


100 




pH 


6.1-8.9 


7.2 


7.4 


7.8 


7.0 


Total alkalinity (ppm CaC03) 


2-172 


30 


21 


10 




Total hardness (ppB CaOO)) 


30-200 


40 


43 


40 


32 


Calcium (ppm Ca) 






10.4 


3.0 


7 


Hagnesixui (ppm Mg) 






1.6 


1.4 


4 


Chloride (ppa CI) 






1.1 


5.0 


10 


COD 






12 






Coaduetivity (pS/ea) 






42 


48 





Sourcasi Murdoch (1970), Tata & Lyle (1980), and USAGE (1981) 



2.1 Lakes: None of significant size. 

2.2 Rivara, Vloodplaina and Swaapa 

Swaziland ia drained by five major rivers: the Mlumati, Nkomazi, Hbuluzi, 
Loatttfu and Hgvavuaa. Of thaaa, only two (the Mbuluzi and Ngwavuaa) originata 
vithin Swasilandt the other three originate in South Africa (see Fig. 1). All 

these major rivprn fltTw in on enstorly direction, crotjolng the Vilghveld, alddle— 
veld, lowveld and the Lubombo plateau, draining into the Indian Ocean. 

Nearly all atreaaa In tha hlgtaweld are perennial, aa opposed to the lowlanda 
where aoat streaas (except for the large rivera) floe only after large local 
atocaa. Iven in thoaa rlwara iriilch flov all year round t tha diaeharga ia aarkadly 
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Tmhlm 2 t HftJOR DAMS AND THEIR PIUUIX On 

(Chondoma, 1988) 



Dan Surface area Prioarj us* Potential annual 
UyU viald ft) * 



Mjoli 


8 AOO 


Sugarcane Irrlgatloa 


168 


Luphohlo 


800 


Hydroelectrlcicy 


16 


Van Aaka 


AO 


Stigsrcane irrigation 


0.8 


Sand Xlvar 


710 


Irrigation 


U.2 


Hawana 


150 


Domestic 


3 


Slvunga 


60 


Irrigation 


1-2 


Myecana 


washed away 


Irrigation, Fish hatchery 





l£i£l : 

* Based on SADCC (1984) estimate for a productivity of 20 kg/ha/yr. 
Sae alao aeparate antriea uadar saetloa 6 and Tabla 4. 



aaaaoAaly dapandlns on tha rainfall in their oatcfanant. ▲ nuabar of large dana 
(Table 2) bawa iMaiB built to atoro vatar and control tb* flow to Irrlgatlaa 



The total dlaebargo as the rlvere enter Swaallaad le 60 a^/e or 3.6 ■llUon 

litres per minute; the total discharge is 144 utIb OT 8.6 million litres per minute 
when leaving Swaziland (Goudie & Williams, 1983; Murdoch, 1970). Figure 1 shows 
the major river basins and their mean dischargo. Bbvavor^ water axtraetlon, both 
in South Africa and Swaziland, increasingly deereaa* thaeo values. Currently there 
is a tri-partite Joint Permanent Technical Coanlttoa (JPTC) between South Afrlea» 
Swaziland and Mozambique to regulate vatar ralaaaaa tvcm South Africa to SwasUaad 
and from Swasiland to Mosambiqua. 

Swaziland baa no natural lakoai awaapa or floodplaln araaa of ocoooalc 

importance . 



2.3 Reservoirs 

During the peat 20-30 years a number of dams and reservoirs have been built 
for Irrigation, eonnunity water supply, snlaal drinking and power generation. Th* 

dams and reservoirs range in size from S few large constructions, such ag Mcjoli 
Dam (8 400 ha), through many medium-sized reservoirs of 40-100 ha, to a large num- 
ber of eaall reeervolre of 0.5-2 he. Tabla 2 abowa aoaa of the aajor daaa, their 

alsae and primary use. Most of these reservoirs and dams have been stocked with 
flab and some could support small-scale capture fishery or serve as foci for fish 
farming dawalopaant. 



2.4 Goaatal Lageeos 

Honot Swaalland la landlocked* 
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9* fISBR RflMNSTIOI/POnRIAL 

3<1 Aqtt«cultur« (adapted from Chondoma, 1988) 

SwMilaad'a ellaat« la fanrourabl* for flab faralaf* vaastat item «am-«at«r 
£laii iB thm lowvald to eold^ratar flah In tha itppar raaelwa of tha hlghvald. 

Thara ara no atatiatlcal racorda shoving tha national annual flah production 
froa aqaaeultnro. 8AD0C (19S4) aatlnatod that tba total anaual flah pcoAwtlon In 
1982 from aquaculture waa about 50 tons, vbila tlw MtlnatM of Vlaelw (1M9, 
pars.conm.) are far lowar (see Table 3). 

Thoro vara about 500 family flah ponds In 1978. It was aatlaatad that, In 
1988* thara vara about 800 productive family ponds averaging between 100 and 200 m^ 
In slsa, with an annual average production of 2 000 kg/ha. This estimate gives a 
productive total pond area of between 8 and 16 ha« producing between 16 and 32 
tona. BowaveTt the oxaet loeatlen of aoat of thaae faallj flah panda la net known 
for certain. In 1986 the Fleharlea Seetloa eaaplod and doou—nted enlj 161 faHUy 
flah ponds. 

Thara ara a few Indlvlduala and foraat conpanlaa running anall trout fnima la 

tha hlgfavaldi their production la alao not known for certain. 

Currently five flah apeclea are aueoeaafully cultured: the rainbow trout 
(SaJao galrdoerl), tilapla (TXlapla readaiii and Oreoebmaia aoaaaabiena) , ahacp- 

toothed catfish (Clarlas gariepinus) and the earp {Gyfriaat eax]Kie). C* 

earpio and S. gairdaeri are introduced spaclea. 

A number of faetora limit the rate of aquaculture development in Swaziland. 
Among theae arei the lack of trained manpower; lack of aquaculture policy and a 
development plani and inadequate Infraatruotttre* partlcttlnrly for flah aeed pro* 

ductlon* 

Swaziland has a potential for aquaculture development, oapeelally in the 
lowveld in integration with irrigation scheoMS. Given the oli4Batlc condltiona, tha 
davelepaont of infraatruetttra, and tha eurraint sutrltloaal and aoele-eeonaade 
aitttatlon, aquaculture has a high chance of success In Swaziland. However, 
flrasUand will need long-term financial and technical assistance if aquaculture la 
to anoooed. 



3.2 nah predmetlem end per oaput aopply 

(Sea Table 3 on following page.) 

3.3 Inland eateh range and potential yield 

Ho catch or potential yield figures are available for the major rivers i 
KoMtit Lnentfttf llbttlngl« MluBatl and WgmnruBa. 

Potential yield flgurea for reaervolra are given in Table 4. 
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Tablm 3 . FISH FlQIXICnOR AID FIR CAPUT SQfFLT - flvMllrad, 1970-1987 



Taar 



Population 

'000 

1/ 



^■Mti^TroSttetlo^ 
(•xelttdlng uporta) 
££) Zl 



Inland 
eaptura 



Aqaa> 

culture 





Total 



^■toa^CraatSar Supply 
(exluding imports and 



Inland 
eaptura 



eoltura 



Tbtal 



1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 



425 

437 
AA8 
460 
471 
483 
497 
511 
526 
542 
559 
575 
592 
611 
630 

cso 

671 
692 



- 1/ 



SS 

44 
44 
44 
44 
44 

4 S/ 48 
8 H 52 
12 II 56 

18 5/ 62 

19 5/ 63 



0.1 

0.08 
0.08 
0.08 
0.08 
0.07 
0.07 
0.07 
0.07 
0.06 
0.06 



0.006 

0.01 

0.02 

0.03 
0.03 



0.1 

0.08 
0.08 
0.08 
0.08 
0.07 
0.08 
0.08 
0.09 
0.09 
0.09 



1/ Source! FAG 

ll Source: FAO Fisheries Department FISBDAB; aee alao text (aection 4) and Table 4. 

2/ Included In "Inland capturo** If not apaelflad 

A/ - ~ data not available 

it Vlaeka (1989, para. com.) 



Table 4. FUTBHTIAL YIELD FOt BBSBIfmS 



Baaarvolr Paxlod Annual eateh Potential annual 

UaULJSl Yield ft) 1/ 

Havana - 3 

Lupholo - - 16 

MJoll - - 168 

mUvana • • 0.1 

Hyantenl - 

Fongolapoort - 12 

Sand River - - 14-80 

Slvtmga - - 1.2 

Tobotaa - 0.5 

Van Aake 0.8 



T^"sourcesi see text 

Jtfal annual yield ; 

Inland catchs 100 t in 1982 (SADCC, 1984) 

44 t (1978-1987) (FAO Fiaherlee 8 tat la t lea) 

Aquaeulturai 50 t In 1982 (SADCC, 1984) 

19 t In 1987 (Vincke, 1989, pers.conm.) 

FTWrrlft fnnual vleldt (excluding rlvera) 

215-280 t (Ttebla 4) 

200 t (SADCC, 1984} 



Copyrighted malBrial 



203 



.SlUkZILAID 



4* STAR OV m naam (adaptad fvam ClieiidaMi 19M) 
4. 1 Yield 

Swaziland does not have large natural lakes and, a? a result, there le no 
capture fishery of any significance. Small-scale capture fishery has developed 
ftXOimd the small man-mad* Irrigation dams and reservoirs. The last estimated and 
raportad catch from vatara of Swaslland wb 44 tona In 1987 (EAO, 1987). SADCC 
(1984) •atlmataa the current catch to be 100 tona annually and SO tona from aqua- 
culture. This may be an overestimate of current OAtoh a* thara haa baan a daeraaae 
In the nunbar of flahing groups In recent years* 

4*2 faetora inflwanciiig ylald 

Swaziland does not have natural lakaa nor larfa aan^aada lakes to davalop a 
aajor Inland capture flahary. Hovavaxt thara ara a luadiar of email- to medlum- 
alsad dame and reservoirs which could davalop email eaptmra fiaharlaa. The devel- 
opment of capture fishery in these small vmtav bodlaa tuM baatt OM of tba Bala tOmt 
of the fishery development in Swaziland. 

4*9 Itetara dwralopaant peaaibilltlaa 

There is no rallabla aatlmete of the potential prodtiction from tba email 
water bodies and rivers in Swaziland. Clay (1972) estimated that production from 
the small water bodies could range between 20 and 150 kg/ha/yr, depending on the 
conditions of the dam; Clay also estimated that Sand River Dam (about 700 ha) 
alona could produce 80-150 t/yr. SADCC (1984) aattnata* tba annual potential 
production fron Inland vatara of Svaslland to ba 200 tonst axeludlng aquaeultura. 
These dams are primarily uaad for irrigation and are subject to considerable water 
lavel fluctuations. Evan when tbaaa fluctuations are taken into consideration, 
SADCC* a aatlaata of 200 t/yr wotfca out to about 20 kg/lw/yrt If only tha araa of 
the major dana (Table 2) is used. Thus tba raal potaatlal produetien aay ba hlghar 
than thla aatiaate (see Table 4). 

Thava la no astlaiatad potential for aquaeultura prodnntloo. Bomvar, It la 
peeslbla to doable the current estimated annual production of 50 tons by Improving 

the fish farming aystems and utilizing new wnter bodies within the existing water 
use pattern. Thereforet increaae in fish production will have to come also froa 
aq:a««ttlti»«. 



5. nZ BIBUOGBASBT 
ChondoBa* 1988 



6* WITER BODIES DIRECIORT 

Rivers 

Komatl 

ItniTfftrf 

BamxM lyantanl Slwunga 

Lupholo Pongolapoort Tobotna 

lyoll Sand River Van Aeke 

HUlvaaa 
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Suoff froB wboZ* e»tehmat, 
not Jamt riwmr aarJcvtf 



Fig. 1. RIVER BASINS AND THEIR DISCHARGE 
(Ooadi9 i fOllUma, 1983) 



Copyrighted malBrial 



205 



SH&ZILAMD 



KOMATI RIVER 
(Intttmatlooal watar) 

emoMrmahleml Amtm 

Baur^t near Breytent South Africa 

ALtitadmt 1 832 m 

Total Imgthi 714 km total (265 km in Mozambique; 

95 km in Swaziland; 354 ka in South Africa) 
JtrmiMS* area; 46 246 km^ total 

(14 925 km^ in Mozambique ; 2 500 kn^ la 8miBllaad| 

28 821 kn^ in South Africa) 
Cbuaerlea eravaraedf Mosaoiblqaa, SHasllaad, South Africa 
Major tributaries: Sable, Crocodile 
Discharges to; Indian Ocean - 25' 49*8; 32° 44 'E 
7oluBe of discharga at mouth: 2.30 km 

Flood ngimat Dnlmodal flood, peaking in January-February 

Sp»eiMl fmmturmmt Several reaervoira, including Hartbeeapoort and Sand Rlvar} 

floodplaln In the lower couraa, IneludlllB Lako Cfauali <2S*0 To?) 

and eavaral anallar lakae. 



Ceographical data 
Location: Swaziland 
Surfme* mrmmi 1.50 Jm 
PtdM»ry u»0t dcaaatle 

Fisbsriea data 

Foeaatial aamal yimldt 3 t (20 kg/ha/yrt 8ADCC, 1984) 



LOPHOLQ RBSBRVOIR 

Geoerapbleml dmta 
Loemtiont Swaziland 
Awfaea avaax • lor 
Priaaiy uaai hydroalaetrlclty 

Pbcanelal aanual ylaidj 16 t (20 kg/ha/yrt SADCC, 1984) 



Geoxrapblcal data 

Locatlcnt Swaziland 

Surface area* 84 km 

Primary use: augarcane irrigation 

Fisheries data 

foeaatial aaaual jlaltfi 168 t (20 kg/faa/yri SADCC, 1964) 
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Geoxraphical data 

loeaeloot Swaziland 

Surface luwaf 0.06 km 

Major infloirtag rivmrt trlbatarf e£ Hlaa 

F±abar±BB daca 

f»eaael*Z mmmml yimldi 0.12 t (20 kg/ha/Tri 8ADCC, 1984) 



mtAMTRMI BRSRRVOIR 

Loeatloni 8v«zil«nd 

Sartaem armmt 1.01 In^ at USL (at pracaat vaahad m^) 
friwuy HMf IrTlgatlont ft»h hatehsxy 



POHGOLAPOORT RESERVOIR 



OmomraBhleal data 
Locaeloat 

Altitude: 
Dam height I 
8turf»e0 aiwat 

Depth f 
Voltaae : 
Max. laagthi 
Max. vidtbi 



Swaziland, South Africa - 27' 2S*S| 31* 58'B 

137 n asl at OSL 
69.8 m 

1S2.74 k^.at 08L , 

(126.74 lor In South Africa; 6 tai^ In SvasUand) 

69.8 a (MfX)! 18.8 m (mean) 

2.5006 kar 
25 km 
5 km 



Major inf laming rivers: Pongolo 
Oucflowliv rlvar; Pongolo 

Fimhmrlea data 

Fotaatial annual yield: 12 t (20 kg/ha/yr: SADCC, 1984) 



Geographical data 

Location: Swaslland - 25*59*St 31*43'B 

Date cloaedt 1965 

flkirface areat 7.1 ka^ at OSLf 2.59 In' (ndn) 

Max. length: 4.5 km 

Max. vidcb: 2.5 kn 

Major inflaming river a: pumpad watav fvoa Koaatl Elvor 

Pxiamxj wft Icrlgatlon 

Fisheries data 

Potential annual yield! 14.2 t (20 kg/ha/yr: SADCC, 1984) 

80-150 t (Cl^, 1972} 
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SIVUHGB RBSBRVOia 

Gmomrmphleal dmCM 
Loemtioat Swaziland 
Surface arett 0.6 km 
Primary user irrigation 

FlMbmrimm data 

PMmntiMl anoHal yimldi 1.2 t (20 kft/hk/yrt 8ADCC, 1984} 



TOBOTSA BKsnvon 

Gao^trapbical data 
Loeatioai Svmslland 
Surfme* •rmat 0.28 kar 

Flaharlea data 

FotMttUl mnmml yimldt 0.56 t (20 kt/ha/yrt SADCC, 1M4) 



VAM AEK BBSBRVOia 

gep/grapftXguI tftPy 

Locacioflt Swasiland 

Surface arsar 0.4 knr 

Ariauy OMt •ogareaxM IrrltAtlea 

Fiaheriea data 

Pofntial aaaual yUldt 0.8 t (20 kg/ha/yrt SADCC, 1984) 



7. BULIOOIAPHT 

Chondoma, 1988 
Clay, 1972 

Ooudla ( WilllaM, 1983 

Murdoch, 1970 
SADCC, 1984 
Tate k Lyle, 1980 
US4CB, 1981 
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1. G80GBAFHX AMD CLIHATS (Weleoom, 1979*) 

The topography of continental Tanzania (surface area of 886 040 kii^) (rig. 1) U 
highly varied but four main cypea o£ terrain predominate t 

(a) the coast, belov 300 m altitude: 

(b) the alluvial plains of the main eastward flowing rivers, from 300 
to 1 000 m In altitude; 

(e) an Inland pleteeu which eovmre moet o£ the eouatryt 1-2 000 mi and 
(d) highland* to the aouth and northaaatt ahieh ranga batmaan 2 000 and 

5 900 m. Parts of both eastara and vaatazB axma o£ tlw Rift Tallay 

ayatama lie vlthln Tanzania. 

Iha ellaata la llakad to tha topograpliyt lunriag alee four mala ataaa> 

(a) a hot humid coastal sooai 

(b) a hot arid central araai 

(c) high moiat lain vagionat and 

(d) tamparata uplaada. 

Tha overall climate la regulated hj tha monaeeaa which give tae aqulaeetlal ralaa* 

one from March to June, the other from October to December. At other times of the year 
the weather la hot and dry. Tanzania is a pradomlnantly agricultural country » although 
aoaa araaa are aaad nainlj for cattle raaehiog and game parka. 



2. BfDBOGBAPHY (Walcemme, 1979a{ Balarln, 1985b) 

2.1 Uhaa (8aa Fig. 2) 

Taasaaia Is extremely well endowed with lakes. The total water area In Tan- 
saala covers nearly 61 500 km^ or about 6.5Z of tha total land at«a» 88Z of i^ch 
la made up hy three major lakes. The main lakes are shared with neighbouring 
countries and are generally associated with the Great Rift Valley. These include 
Lake Tangai^ika and Lake Hyasai both elongated and rather deep, and Lake Victoria! 
mhleh la a broad and ralatlwaly ahallow lidca* 

Almost half the areas of two of the Great Lakes (Victoria and Tanganyika) 
lie within Tanzania, while Tanzania possesses 800 km of shoreline on the third 
(Lake Malawi/Vyasa) . Other large lakaa include Laka Bnkva and Kitaagiri and a 
group of Rift Valley soda lakes (Lakaa Matron, Byaal and Manyara) mblah am vary 
ahallov and liable to drj up la lov rainfall pacleda. 

■eaaroaa saallar lakaa ata aeattarad tbron^iont tha country* 



2.2 Uvara, rioadpUlaa and Saa^pa (aaa rig. 2) 

There are conparatively few river systems within Tsnsania aa the main 

central plateau Is arid. Four distinct river basins are apparent. The greater 
part of tha eastern and southern regions are drained by rivers flowing to the 
Indian Oeaaa* These taeluda one of the largaat rlwara la Afri«a, tba Rufijii with 
an average dis-charge of 1 133 m /sec, and minor rivers such as Panganl, Ruwaml, 
Ruvu and the Lake liyasa rivers. The remaining basins are associated with either 
Lake Victorlat Laka Tanganyika ot tha latarler dralaaga laelndiag tha Laka Rukaa 
Baaia. 
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rig. 1. LQCinoi mp and aoministrativb Dxvisiom or lAmiu 

(Balaria, 1985b) 
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DBATMACR BASTH 

A Indian Oe««n 

B Atlantic Ocean (Lake Tanganyika) 

C ttaditarranean Saa (Laka Victoria) 

D latttrler dralnas* 



NAME OF LAKE OR RESERVOIR (construction date) 



1. Lake Eyaal 11. 

2. Laka Rukwa 12. 

3. Laka Tanganyika 13. 

4. Lake Victoria U. 

5. Laka Natron 15. 

6. laka Manyara 16* 

7. Lake Nyasa 17. 

8. Nyunba ya Mundu Dam (1945) 18. 

9. Kidattt RmmvoIc (1974) 19. 
10. Mtara Kaaarvolr <1979) 20. 



Hombolo Raaarvolr 
Lake Iklmba 
Lake Jipe 
Lake Chala 
Laka Kltanglrl 
Lake Balaaglda 
Klbaslra Swamp 
Malagaraal Swamp 
Babi Sunmf 
Ittfijl Fleodplala 



Fig. 2. SXDSOLOGICAL ZONES AND MAIN LAKES IN TANZANU 

(8,lt,D,, 1976) 
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rig* 3* IBB Disnnmoi or usnvons n tubaiia 

(Bmil0r, 1966) 



The Pattg«ni River (360 ka) dralna thm northarn highlands and tha 720 la 
Kuflji systan drain* tha aoutharn uplands. The RuTuma liver forats the border with 
Mosambique for 660 Ion. The other major rivor system, the Malagaraci, flows from 
the central plateau Into Lake Tanganyika. The main channel is some 560 km long 
and espanda into the Malagareel Smnnpa. The liifljl haeln eoatalaa three iovertaat 
floodplains (Riloraberot Usaag* and liafljl)* Important svaape I nclude Malageraelt 
Bahi and Kilosa. 
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Flew petcerns vary with rainfall and rlvara ganarally flew for 5-6 aontha of 

the yoar only, during the wet season. This condirion is vnriable according to 
rainfall intensity; high altitude mountainous areas are more likely to have an 
all»7«ar«rauad atraaa flow pattam. 

2*3 ftaaarvefra (see Figs. 2, 3 and Tabla 1) 

Water conaarvation dams have been conatructed for dooaatici llvaatock, irri- 
gation or factory ttao« aa vail aa flood controli la all eaaaa thaaa hava baan 

atocked with fish. Some of the earlier dam constructions are reviewed by Bailey 
(1966) and are aumnarlzed in Table 7 and Figure 9 according to the folloiring cate- 
gorlaat 



In all, Bailey (1966) describee 490 dams, nearly 51Z of which are less than 0.5 
ha. Moat of than are non-paramnlalt aapaeially in tha sora arid ragiona. Hoat 

dams were built In the drier regions. In partleular tha aaatom rift* tho Maaal 

Steppe and the western and central plateaus. 

Tha Myumba ya tfungu Raaervolr vaa eonatruetad on tha Pangani River in 1965. 
A further reservoir, which will be larger than Hyumba ya Mungu, is planned at 
Stipgler's Gorge on the Rufiji River. There are two reservoirs (Mtera and Kidatu) 
on cha Graat Ruaha, a tributary o£ tha Rufiji. Hookbolo i« a soiallar iapoundaent 
on tha Vaad. Thar* ara alao nunaroua anall raaorvolra vhieh hanra haaa atoekad 
with flah. 

2.4 CoMtal Lagoottat Thare ara nooa of aignlfleant also. 



3. nSHBBI FRODOCIKW/POIZirXIAL 
3.1 Aqnacttltura 

Soma 10 000 ponda with a surfaea of 1 000 ha had baan eonatruetad by. 1963t 
but baeauaa of poor taehaology and managaoMnt aany of thaaa hava ataea fallan into 
dlauaa. 

In 1974 1 it vaa aatimatad that aquacultura production was about 1 800 t/yr 
with a foraeaatad rlaa to 80 000 t/yr by 1985 and 145 000 t/yr by 1995. In a mora 
recent appraisal of the situation, FAG (1983b) considers that only about 800 
ponds /reservoirs are atill operational, yielding a low 130 kg/ba/yr. Several 
ponda ara poorly natiagad, too ahallow« laefc propar water inlat/outlatt ara 
owargroan or ganarally abandoned. 

UNDP (I98I) suggeata that the fish yield of the 600-1 000 .ponda believed 
functional in 1980 waa no mora than 8-13 t (i.e. 0.1 ha aw an else at 130 
kg/ha/yr). Tha latter is perhaps tha noat realiatle eatlnate of total yield. 

A good potential exists in Tanzania for Che development of aquacultura la 
the large nnaber of poada already eonatroeted, in aeveral hundreda of water 

storage reservoirs, and in the development of the coastal belt through 
bracklshwater aqua- culture. The stocking of small rasarvoirs, although initiated 
in varioua reglona, atlll haa not gained nueh noaentm or any aignlfleant 
•diiaenaiona. 



large dana 
nadium dams 
aowll da&a 
nlnor dana 



over 5 million i 
2.5-5 million m 
0.5-2.5 million 
above 5 000 m . 




and 
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3.2 Vtmh product ioB cod par e«p«t supply 

Tahla 2 . FISH PRODOCTIOR AMD PBR CAPUT SUPPLY - Taasania, 1970-1987 



Nominal Domestic Production Nominal Consumer Supply 

(«seluding exports) (excluding Imports and 





Popalatlom 
• 000 


Inland 




Marina 


Total 












eaptura 


L> u. X U L 


eaptura 






BBB bus ■ 






























3/ 






1 Q7n 


1 J 




loo 




- 4/ 


1 Q 

18 


oUU 


185 


000 


12 . 3 








1971 


13 


960 


159 


500 




21 


900 


ioi 




11 .A 


- 


.1.6 


13.0 


1972 


U 


421 


128 


000 




23 


900 


156 


900 


8.9 




2.0 


10.9 


1973 


14 


898 


144 


700 




23 


000 


167 


700 


9.7 




1.5 


11.2 


1974 


15 


391 


142 


617 




28 


283 


170 


900 


9.3 




1.8 


11.1 


1975 


15 


900 


160 


366 




35 


265 


195 


631 


10.1 




2.2 


12.3 


1976 


16 


445 


190 


784 




48 


491 


239 


275 


11.6 




2.9 


14.5 


1977 


17 


013 


223 


872 




46 


995 


270 


867 


13.1 




2.8 


15.9 


1978 


17 


607 


163 


775 




47 


323 


211 


098 


9.3 




2.7 


12.0 


1979 


18 


225 


146 


443 




34 


190 


180 


633 


8.0 




1.9 


9.9 


1980 


18 


867 


189 


900 




37 


994 


227 


894 


10.1 




2.0 


12.1 


1981 


19 


535 


191 


760 




38 


913 


230 


673 


9.8 




2.0 


11.8 


1982 


20 


230 


200 


728 


13 5/ 


27 


038 


227 


779 


9.9 


0.0006 


1.3 


11.2 


1983 


20 


954 


205 


699 


8 5/ 


33 


478 


239 


185 


9.8 


0.0004 


1.6 


11.4 


1984 


21 


710 


237 


303 


15 i/ 


39 


969 


277 


287 


10.9 


0.0007 


1.8 


12.7 


198S 


22 


499 


257 


883 


21 5/ 


42 


740 


300 


644 


11.4 


0.0009 


1.9 


13.3 


1986 


23 


334 


265 


738 


32 5/ 


44 


085 


309 


855 


11.4 


0.001 


1.9 


13.3 


1987 


24 


201 


265 


735 


35 i/ 


47 


775 


313 


545 


11.0 


0.001 


1.9 


12.9 



1./ Source! PAG 

2/ Source: FAQ Fishories Statistics (see note below) (see also section 3.3) 

liota i Recent report on Tanzania catch reporting system indicates need to revise 
ralaing factors. Total catch probably ovarastimatad. (FAO Yearbook 1986 vol. 62) 

3/ Included In "Inland capture" If not epeelfled 

6/ - = data not available 
5/ Vincke, 1989, pere.cotnm. 



3.3 Inland catch range and potential yield 



Table 3. 



Hater body 


Period 


Annual catch 
ranxa ( t ) * 


Potential annual 
Yield (t) * 


Lakes 








Babati 


1979 


48 




Basuto 


1978 


16 




Burigi 


1976 


25 




Gombo 


1979 


77 




Haubi 


1978 


3 




Ikimba 


1976 


5 




Kagera Coaplex (•} 


Anrg. 


2 000 (a) 




Klndal 


1974 


33 




Kitanglri 


1987 


40 (e) 


1 000 


Manyara 


1974 


172 
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Table 3. (ooQt.) 



Watar body Parlod Annual eateh Potantlal annual 

rai^lta i%) * viald tt\ * 

Lakea (cont.) 

Hujunju (a) 1975 370 

Nyasa 1986-88 10 000-15 000 (a) 15 000-100 000 

Rukwa 1986 5 990 (a) 3 000 

Rutwnba 1987 32 (a) 

Slnglda 1972 113 

Tanganyika 1986-88 25 000 (a) 100 000 

Tlawl 1978-79 1 

Victoria 1986-88 ISO 000 (a) 63 000-100 000 



Itivers /Swamps/Floodplaina 

Bahl Swamp 1979 266 

Bttbu River 1979 71 

Great Ruaha River and 

Usanga Floodplain 1987 392 (a)(c) 
Kilombero Rivar and 

Floodplain 1986-87 829 (a}(d) 

Klloea 9vanp 1974 90 

Malagarcjsi River/Swamp 1987 238 (a) 

Rufiji Rivar & Floodplain 1971 2 700 (a) 

Kuvama Rivar Avg. 2 000 (a) 

Ugalla Rlver/Swaop Avg. 200 (a) 

Wami River 1979 47 



Reservolrf 








Buiglrl 


1977 


7 




Chamwale 


1963 


3 




ChibumagM 


1978 


34 




Dabalo 


1979 


7 




Hoobolo 


1979 


114 




Igundu 


1978 


4 




Ikova 


1979 


7 




Karaoga 


1963 


11 




Kisaki 


1979 


29 




Maglndtt 


1963 


0.2 




Malya 


1978 


13 




Mgori 


1978 


15 




Mianjl 


1978 


13 




Mlowa 


1979 


6 




Meara 


1986 


3 254 (a)(b) 






1963 


1 




Ngwaz i 


1978 


«0 




Nhumbu 


1957 


9 




Noxxdwa 


1979 


25 




Kyunba Ya Mungtt 


1987 


4 300 (a) 


4 500 


Shis'niyu 


1978 


1 




Uslulize 


1978 


14 





Other Minor Fisheries 1986-1988 5 000-10 000 (a) 40 000-50 000 (£) 

(aaa footnotaa on following paga) 
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Footnotea to Table 3 
* See main text for information source! usad. 

(a) Combination of official and other estlnatesi ae quoted In Reynolds* 1989. 

(b) Mtera also includes Ruaha River and other vatere In Dodom Regioo. 

(c) Covers Mbeya Region section of Ruaha River. 

(d) Includes also those sections of Ruaha, Wamit Mgerengere, Luhombero, Mkata* 
and Manyere Rivers flowing within or through Morogoro Xaglon. 

(e) Kagere Lakee Cooplex. 

(£} Balerla (1985b) » including the nneroue ««np« and minor lakea vhoea 
potential aannal yield la not detailed In Table 3. 

Vo data available fort 

Lakes Ambussel, Blsongo/Ngoma (e), Burungi, Chala, Igslula, Ilainba, Jipe, 
Kaju^-nbura (e), Kinglli, Ritere, Magadi, Mamka, Mansl, Hinyere, Mkoe, Ndutu» Mziwl, 
Rushwa, Sagara* Sekena (e), Welu} 
Rivers Panganlf Ruvu* Songwe; 

Reservoirs Bloanatai Gelta, Igonbet KalluvBt Kldatu* Handaf IIlndutttlionl» 
Hoehlurt Mmtane, Iraakon*. 

Tfttlll mir' *^- Tlaldi ^211 975-221 975 t (eooblnatlon of official and other 

eatlnateat aa iiuoted in SeTnolda* 1989) 

rnimtUll m^»^ 226 500-958 500 t 



4. STATI or TBS nSIEST 

4.1 Yield 

Freshwater fish account for over 85Z of total landings. The more common 
species Include LaCes, Llji>noclirlsffa» Scolociirissa (or dagaa) , tilapia, Clarias, 
Haplochromis, Bagrus and Lafceo. Estlaated yield potential rangea between 220 000 
and 360 000 ton« per year (Table 3). 

Tansanln has over 61 500 km of Inland waters. Including numerous lakes and 
rlwerat of which Lakes Victoria, Tanganyika and Kyasa provide the majority of the 
eateh. 

The yield from Lake Victoria has Increased from A6 000 t/yr in 1975 to 

99 000 t/yr in 1985, with a corresponding increase in catch per unit of effort, 
Aaplochrofflla nade up 35Z o£ the eateh in 1975 but reduced to 12Z In 1985, idiile 
Hile perch has bean Increasing In Importanee (OZ in 1975t 58Z in 1985). Hotrever, 
It Is anticipated that the Nile Perch population will begin to decrease as the 
S»plocbromla stocks become depleted. Potential MSY has bean estimated at 63 000- 

100 000 t/7r (Table 3) but FAO (1984) anggeated that the lover value vaa a sore 
realistic figure* 

Lake Tanganyika fish yield estimates for 1983-86 fluctuated between 100 000 
t/yr (official eatlmate) and 250 000 t/yr (FAO eatiaiate). In 1975, the official 
eatiflMte was 64 000 t/yr. FAO (1984) suggested a 100 000 t/yr potential. 

Lake Nyasa, of which about 300 km o£ shoreline border Tanzania, yielded 
25 000 to 35 000 t/yv (official eatlMto) or 10 000-15 000 t/yr (other eetinatM) 
in 1986. The potential la not well defined and rangea froai IS 000 to 100 000 t/yr 

(Table 3). 
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Othar «at«rs of slgnlflCAnt fishary potantlal Include Myunba ya Mungu which, 

In 1970, recorded a 25 000 t/yr catch; Its potential, however, Is likely to be only 
4 000-5 000 t/yr, which is closer to the most recent recorded yield: 4 300 t in 
1987. Lake Rukwa yielded 6 000 tjyx in 1986 (official actlMta), agalaat • 
raeoBMndad potential yield of 3 000 t/yr (FAO, 1984). HtoMroua awampa and ailiior 
lakes add up to a potential of 40 000-50 000 t/yr. 

4.2 Factera influencing yield 

Whereas the fisheries mentioned above depend rr.uch on the development of a 
suitable infraatructure of coomercial-scale fisheries, several other fisheries, 
pavtlcttlarly Lakaa Rukwa and Kltangirl, are aubjaet to large natural fluetuatlona 
in area. The case of the Nyvunba ya Mungu Reservoir shows a production rise and 
subsequent fall which conform to the normal pattern for newly established reser- 
voirs. The peak production of 28 500 t seems excessive for a body of water of this 
siae, but the preeent yield la consistent with yield pattema for other reeervoira 
in Africa. 

4.3 Altttra developntent possibilities 

There is the possibility for catch increases from numerous in Tar.'! water 
bodies of Tanzania. Apart from Lake Victoria (which seems to be in an unbalanced 
condition), Lake Tanganyika could theoretically su.^taln a ouch higher yield. For 
the third Great Lake (Lake Nyasa) It is not clear whether or not the praaant eateh 
range is close to the maximum sustainable ylald. Additional produetlon mef h« 
anticipated fmm the Mtera Reservoir on the Great luaha Uvar and fron the auaaroua 
sataller reservoirs that have been stocked. 

Further development of fish production is hoped for by the spread of aqua- 
culture, where it is es^laated that 2 000 t could be produced from existing ponds, 
and 10 000 t froa expanding aquaeulture In about 40 000 ha of small dana and 
reservoira. Ineraaaaa In production through aquaeulture could obvioualy aurpaaa 
this. 

Froa the wida range of potential eatlnatee propoaed for Tansanlan inland 
watera flaharlaa* the actual knowledge of the raeoureee appaara to be wary llaltedi 
further atudlea are neeeaaary. 



5. KIT BimOQIAFn 
Balarln, 19a5b 



«. Him KOXBS DmCTQIX 



Ambosel i 


Gombo 


Megedl 


Nzlwi 


Ambussel 


Haubi 


Megedl 


Rukwa 


Babati 


Igalttla 


Mamka 


Rutamba 


Balanglda 


Ikiaiba 


Maaal 


Sagara 


Balangida Lelu 


Ilaoiba 


Manyara 


Sakena 


Basuto 


Jipe 


Minyere 


Singida 


Biaongo (- Ngooa) 


Kajuabura 


Mkoe 


Tanganyika 


Burlgl 


Klndal 


Hajuadu (- 


Tlawl 


Burungl 


Kingili 


Bwakajunjtt) 


Victoria 


Chela 


Kltangirl 


Matron 


Uelu 


Bnpakal 


Kitere 


Mutu 




Byaal 


Lwelo 


^yaaa/Ualawl 
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JEAHZAHIA. 



Rivers/ 
Bubu Kiv«r 
Gr««t Kumha River 

Kagera River 

Rilombero Rlvsr/Floodplaln 
HalagftTMl Rlvar/SMap 

RGservolrs 



Faagani Rlv«r 

Rufljl Rlvar/FloodpUlA 
Ruvu River 
Ruvubu Rlvar 

Rivw/rieo^Ula 



B«hl Svamp 
lilOM Swamp 



Buigiri 

Chainrala 

Chlbuaagm 

Dabalo 

Uiuaata 

Blyala 

Geita 

Hombele 



Igundtt 

Ikowa 

Kallaawa 

Rerenge 

Kldatu 

Klaalel 



Malya 



Mgori 

Hlanji 

Hlndntullanl 

Mlowa 
Mtara 
Muchltir 

Mweterao 
Myoobo 



Nhumbu 
Hoodwa 
lyuaba ya 



Shlahiytt 

HehaoM 

Qalullsa 



LARE AMBOSEH 
(International watar) 



Leeattont Eatqrfti Tansanla > 2*32*-43*8{ 97* 1*-14*B 

Altitude : 1 lAO m 

Surface mreat 189 km (max) (Renyai 177 ka^ Tanzania: 12 km^) 

Mur. Imngtitt 30 hi 

Max. width: 9 km 

laflawing river; Naatanga 

^pmeial ^mturmat Lata Aafeorall la a eeaao a al vatar body. 



I^gR AMRIISSKI. 

G90Kraphlcml dmtm 

Locitcion: Tanzania - S'Se'Sj 37" 16»E 

Surface areaf 19 km 
Haxm laagtht 6 lot 
Mk*. Kttftftt 4.S km 



Caographical dmtm 

Loeaeioai Tansanla - 4* 17'S| 35* 43*E 

Aurfaee ar*«i 21 kar 
Depth: 5 m (max) 

Max. Itagtht 10 km 

Ifnr. wldtftf S te 

Physical mad chemical data 

pBi 7.5 

Cli 25.5 ng/l 

Ibeal tflaaolvad aoUtfat 542 ^/l 
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(eomt.) 

Fisheries daca 

Totml aiuuml emteh mad mfforti 





Total eateh 


■b.ef 


■o.ef 


Y—x 




flahaxmu 


boats 


1961-62 




30 


5 


1963-69 








1970 


94A 


156 


67 


1971 


8U 


202 


73 


1972 


468 


95 


74 


1973 


295 


151 


59 


197A 


255 


139 


49 


1975 








1976 


835 


186 


148 


1977 


2 7 T 


291 


168 


1978 


17 


26A 


124 


1979 


48 


302 


142 



Geographical data 

Location: Tanzania - 4*21'$; 35* 21*B 

Surface »re»t 33 ItaT 

Max. length: IS. 5 km 

Max, width: 3 km 

apodal /aaeuraat highly alkallna 



Omotraphical data 

Loemtion: Tanzania - A° AO>S| 35* I4'E 

Airface area: A 7 ka^ 
Mnc* Imngtht 15 Im 
Mn. vidthi 4*5 !■ 

Speeiml faatarasf highly alfcallM 



LAKE BASUTO 



CaograpAleal data 
Z^aclont Tanzania 
Surface araat 2*6 Icb 



Phvsiep^ and chemical data 

pH: 8.6 

CI: 130 mg/1 

Total dlaaolved aoiidat 1 392 ag/l 
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MKE BAgiry? (eeat.) 
Fisheries data 

Totml aamal eaeeli mad mi font 





Total catch 


No. of 


No. of 


Yoar 


tt.\ 


fisherman 


boats 


1970 




91 


20 


1971 


478 


112 


30 


1972 


455 


41 


24 


1973 


388 


57 


10 


1974 


177 


59 


IS 


1975 








197< 


290 


100 


18 


1977 


35 


34 


5 


1978 


16 


21 


4 



ffffirrfrtlirr/ frrit 

Loeatlonf Tanzania (Kagara LalcM Canpl«s) 

Sarfmee Mzmmt 22 kar (Klaa, 1977a) 

Max. leagtbt 14.5 km 

Uax. widtht 4*8 kn 

Deptbt 8.8 ■ (aax)! 5.3 a (Man) 



Pbvsiesl and chemical data (Kiss, 1976a{ 1977a} 
Ooadutftlvieyf 101 (Mtr£aee)t 97 (botton) ftS/en 
pH: 8.4 (Mivface), 7.2 (bottoa) 

Ionic compos icions mg/l 
Cm 4.22 
4.65 

CI 8.20 
BCOj^OOs 54.9 



LAKE BURIGI 



ffirffiTfrftlffff* 

Loemtioat 

Altitude: 
Sarfmce areas 
Dmptht 
VolMiae: 
MiX. length : 
Max. widtbt 
Sborellna t 



(Klaa, 1976b, 1977a) 
T*n««nl« - 2»0»-2*15»S: 

1 



31* 10»-31»20»B 



150 m 
186 kiD'^ 



7.8 n 

930 X 
42 km 
7 km 
227 km 



(of which 56 
4.6 m (1 



<IB«X)i 

10* m^ 



km are swamps) 
) 



Otttflairins rivmtt Ifcrlaa Klv«r to Ragara tlVM 



Condaet±V±tJt 

pE: 



IsaLOatM, <K1<«, 197«»t 1977«) 

430 fiS/em 
8.85 (axMTface) 
8. 35 (bottom) 
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(eont.) 

rhmletl »nd eftami eal dmt» (cont.) 

Xoale ceapoBltlont mg/l 

Ma 40.0 

K 19.5 

Ca 20.7 

Hg 16.7 



BCOs 289.8 
CI 9.45 (8ur£ae«)t 

14.08 (bottOK) 

PO4.P e.o 



Fisheries data (Kiss, :976b; 1977a) 

Flab apeciea: only 4 rscordad by Klssi of fishing Interest 1 ProCopcerua 
Mtliiopl«ti» aiid GZ«rla« mP0»mAieum% of no flshlag tntoroott 
Oreochromis varlabllia and Baploebrmda aabiltut 

No. of flabemen: 20 In 1975-76 

ToeaJ aantal eaeeli< 25 t In 1975-76 



loeatloa: Tanzania - 3*52'S; 3S« 53*B 

Atrfae* an«f 38 \mr 
Max. length: 11 kn 

Max. width: 5 kB 

Inflowing river t Tteanglro 
Oatilavins rivtt aooa - intaxnal baain 



(Intmmatlonal vatar) 

C«o«-anlileal rfata 

JLocaClonf Kanya. Tanzania - 3*19*8; 37' 42'B 

Surface areat 5.2 km^ (Kenyat 2.6 lari lUnMOlas 2*6 kaT) 

Max. length: A km 

Max. wldcli; 3 ka 



lAn uPAwaT 

Geographical data 
Location: Tanzania 
Surface areat 7.4 km 
Max. lengtht 3.5 km 

Max. width: 3 km 

Special features: high altitude laka aituated In Empakal Crater. 
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TAIZAMIA 



Geographical data 

Location: Tanzania - 3* 20*-3* 50*S| 34» 45*-35' 20*B 

Alclcudet 1 117 m 

Mnt. Imgtht 75 ka 

Max. width: 15 km 

Special features: a ^oda lake o£ high salinity. 



LAKE GOMBO 

GaoxraBbical data 

looatloat Taasaala - 6* 38*8} 36* 42*1 

8art*ce area: 1.4 km 

Mmx, Imiigtb: 2 km 

Mmx. irldtbt 1 km 

Outilemlag rivmrt Gonbo Mkondoa 

fisheries da^ 
Bo. of fisbMtmtnt 14 (1979) 
of teattt 18 (1979) 
Total vmaml eatefcf 77 t In 1979 




frgffriBfti^ifiii ffirff 

Loemtioat Taasaaia 



data 

Xloeal ammal emtch mti mitortt 



Ho. of 

1 
1 
2 



Total catch lo.ox 



Yaar {tj fiahaMian 

1976 1.7 4 

1977 2.8 S 

1978 3.1 4 

1979 0.7 4 



O»ogemfik£eal data 
toeaeioBf Tansanlf 
Slsrfae* «r»a< 10.4 loi' 



TKTt4BA 



hoemtiont 

Altitude t 
Surface area: 

Voltaet 
Max. leafCbj 



(Klaa, 1976b> 
Tamanla - 1* 25*-l* 30*St 31*39*1 

1 150 m 
35.3 km^ 

4 m (wax): 2.8 n (oaaii) 
99 X 10* wr 
6.1 ha 
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JM TrnwA (eont.) 

GeofcrapbicBl data ( cont . ) 
Max. width: 6.1 km 

Shormlimt 27 k 

Outiloirlag rivr: Hgono Klv«ri acts as runoff hat is ItMlf sapAratad fvea tlia 
laka bj a ewaapj sona aJaost aa aiztanalva aa tlia laka. 



Physirnl and chemical data (Rlss, 1976b) 
Conductivity: R25 77-79 ^ S/coi 
pHt 7.89 (surfaca)! 7.68 (botton) 

Temperature: 22-26' C 



Ionic compos itiont m^ll 

■a 4.4 

K 2.3 

Ca 4.28 

Mg 2.82 

HCO3 48.8 

CI 2.45 

SIO2 4.8 

NB4-N 0.03 

PO4-P A. 5 

Fa O.S 

HO2-MO3 not dataetabla 

8O4 not dataetabla 



Fiaheries data (Kiss, 1976b, 1977a) 

Fiah apeciea: Only 4 recorded by Rlss: Protopterus aethiopieus, Clarias 
mossambicuaf Oreochromia variabilis, Haplocbroais ooMltM. 
Physical condition of fish balav all standarda (■tnimm aisOf 
ecto- and endo-parasltaa) . 

No. of fiabermem 10 in 1975-76 

local atmual e»tebt 5 t in 1975-76 



Georraohlcal data 
Locatioat Tanzania 
Atirf aea armmt 8.1 lor 



(Intarnattonal vatar) 



Geographical data 
Location: 
Altitude I 
Surface arear 
Max. length: 
Max, width: 



(Uelcomme, 1972) 
Tanzanla/Kei^a - 3»35»8| 37«8S>B 
700 m, 

39 knr (total) 

12 km 
3 km 



Inileming rlvBr: Lual 



Phvaieal and eheaical data (Rilhaa, 1971) 
Coaductlvity: K25 618 ;iS/cm 
Total alkalinity: CaCos 437 mg/l 
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UXR JIFB (eont.) 

Phvatcal and cketmical data (cont.) 

loale eeapealtloa: ig/l 

la 170.0 

K 11.0 

Ca 7.6 

Hg 20.2 

CI 94.0 

SO4 8.0 

Si02 46.0 



FlBherles data (FAO/UNDP, 1966) 

Total annual catch and effort: ISO t (in 196S) in Xauya tmtan only 
Pocmntiml annual /iaid: 300 t total laka 



ffiTfirrflpftffft? rfiti 

Loemtiont Tansanla (Ragera Lakes Complex} 

8mrf»e» mrmat 0.5 kn^ 



loeaelOftf Tanzania - A'Si'S; 34" 44'E 

Surf»e» araa; 2.6 lor 

Max. length: 2.5 km 

Max. width: 1.5 km 



Fisher is r, d;:La 

Total aaaaal cateh and atfoett 



Total cateh Bo. of Bo. of 



lear {1} fiahariMn ^^a. 

1966 98 30 

1968 141 34 17 

1969 164 30 15 

1970 157 37 15 

1971 181 34 19 

1972 38 34 19 

1973 59 55 28 

1974 33 22 20 



LAKE KIHGILI 

Gmettraphleml data 

loeaelonr Tansanla 
Saxfaea treat 6.1 km* 
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Geoeraphlcal data (Welcomme, 1972) 
Loeatloni Tanzania 

A»00'-5*00'Sj 34" 10'-3A»25*E (including floodpl»in> 
♦•00»-4* 10»8t 3*» 10»-34* U»E (Laka only) 

800 m 

1 200 (including floodplain) 
105 kar (lak* only, but v«rlM ••Monally) 

3-5 m 
AO km 
12 km 

Annual fluctiutlon in Imvmli 1-3 n 
Major inilenring rlv»r«f 1lHBb«r«» Uononga 
Outtlemias rivrt Sibltl to Uttm Syati 



Altitude : 
Surface area: 

Depth: 

Max. length: 
Max. width: 



Physical and chemical data (Tailing k Tailing^ 1965) 
Conductivity: K20 785 fj S/cm 
pB: 8.0-8.9 
Dissolved solids : 404-432 Bg/l 



Ionic coB^oaitlom 



1 




Ma 


155.0 


T 


4.8 


Ca 


24.1 


Hs 


6.7 


CI 


64.0 


8O4 


<5.0 


8102 


34.5 


BC03-*-C03 


6*65 meq/1 


Tbtal P 


1 020.0 ^g/1 



Fisheries data 

Ho* of flab species: 20 (Mann, 1965) 
Totml aooual eateh and effort t 





Total catch 


No.of 


No.of 


Year 


(t> 


flehaxi— n 


boata 


1970 


4 113 


517 


235* 


1971 


11 498 


296 


280 


1972 


1 771 






1973 


467 


68 


71 


1974 


532 


132 


95 


1975 


704 


136 




1976 


303 


396 


100 


1977 


205 


129 


108 


1978 


1 285 


188 


155 


1987 


40 (average) 


** 




* Waleoa 


m, 1972 







** Ragional Flsberiaa 0£flea, 1988 

Pocencial annual yialdi I 000 t/yr (FAG, 1984} 
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Geoerapbicml data 

Locacltmt Tanzania - 10* 22*8| 39* 45*B 

Surface uremi 7.9 kn 

Max. Imagtbi 4.5 Iob 

Max. width: 2.5 kn 

laflanriag rivert Hiabl 

OutflaaiBt rivmrt IfaBbl 



LoemtioBt Taosanla (lafara Laku Ccnpln) 



LAKE MAGADI 

Loeationt JmaxukU - 3« 11*S| 35° 32'B 

Surface araat 8.4 Tar 
Mmk. l«agtht 4 km 
Mnr. widtht 3 kn 

^eial ftatutmgt aods lak* •lt«utt«d in Igovongoro Crstar 



MAGADI 

flmriwhiral fttrs 

Loeationt Taasania - 3* 5*8} 36* lO'B 

Surface area: 6 km 

Max. laogtbt 3.5 kn 

Max, wttfebt 2.5 kn 

taf laving riven Emugur Opetatl 

Otttflaviag rivart naaa - internal baa In 



flaofgMAJeal datm 

Loeaticn: Tanzania - 4"44*8f 98*5*B 

Barf ace area: 2.5 km 
!• length: 3 kn 

:. widtht 1.9 kn 



Geographical data 

Locacioai Tanzania - 7* 17*8| 39*5*B 

Surfaea armat 39 kn^ 
Mur. langtht 14 Ian 

Max. width: 4 kn 

Oatfloi/iag rivart tSbami 

fyaeiMl ^mtaraat largnly awargrom vlth vagatatlen 
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Geocr.Tphic location (WiileMnai 1972) 

LocTrion: Tanzania - 3« 25»-3« *5»S| 35» 50»B 

Altitude: I 045 m 

Surfaem arott A^rox. 470 km' 

Htac* length: 40 km 

Ifiue. width: 15 km 

Dmpth: 3.7 m (oax) (Uelack & Kllham, 1974) 

Special faataraa: aoda lake; fiabtng reatrieted to littoral areaa vlth laflowing 

rivers 

PhvalcAl jiflf* fhfBfffft tfprf 

Concfueelv^sr.' K20 94 000 fiS/em (Tailing ( Talliag, 19«S) 

K20 8 610 pS/cm (Melack & Killuni, 1974) 
pHt 9.1 (Melack & Kllham, 1974) 

Zonle eoapoaleloni (Tailing & Tailing* 1965) 

_mgjl 

Na 21 500 

R 94 
Ca 10 
Mg 30 

CI 8 670 

SO4 1 056 

8102 I' 
Total P 65 
HCOs^^COs 806 meq/1 

Fisheries data 

Tocai annual catch and effort: 



Total catch Ro.of No. of 

Year (t) fisharmen boats 

1970 - 294 202 

1971 640 356 139 

1972 729 296 197 

1973 164 101 54 

1974 172 252 72 



Geozrapbical data 

Loeatioai Tanzania - 5* 7*8t 35* 4*1 

Surface area: 2.5 kai 
Mqx. length: 3.5 km 

Max. width: I km 

laflatfiag rivar: Ifponde 
Otttfloning rlvmrt Ifponde 
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TAHZAMIA. 



GeoRraphlcal data 

LocBCioat Tanzania - 9* 34*St 39*3«*B 

Surfaem »r»*t 3.5 )ar 
Hmx. l^agtht 3.3 In 

Max. width: 1.5 km 

Inflowing riven lataral •pillage from Mfawankuru 
OlBe£leKiaif rivmrt ehnnwl to MlwiMi.un* 



GeOKrapki c lofftit 
Location: 
Altttudmt 
Surface aruat 

Depth: 
Volime: 
Sboealioat 
HaM. Icqgcfci 
Hut, widtbt 



1977a) 

1<>40'S( 30*55'E (Kagara Lakaa Complax) 



>r: ( K i 0 s 
Tanzania 

I 280 • 
80 kra^ 

II m (max) I 5.9 m (mean) 
182 X 10* wr 
57 ka 
U.9 tai 
6.1 ka 



Coaductivityt 

Surface temperataret 
Joule eo^pocltioaf 



^il_de££ <K1««. 1977a) 

K25 97 fiS/cm (surface); 98 pS/cB (bottOD) 
8.5 (surface}; 7.4 (bottom) 
23-25' C 



H« 6.5 

K 4.6 

Ca 5.35 

Mg A. 34 

HCOj+COs 45.75 (surface); 48.80 (botton) 

CI 9.23 (surface)! 10.29 (bottom) 

Wm** 0.15 (eurfac*)! 0.80 (botton) 



data 

Total anaual catch and effort: 





Total catch No. of 


Ho. of 


Year 


(t) fishermen 


boats 


1969-70 

1971-74 


472 




1975 


370 100 


86 fBlin. 1977 ^ 



(Intomatlonal vator) 

Ceograahleal data (Welconme, 1972) 

Location; Kenya, Tanzania - 2" 10*- 2° 35*8; 36' E 

AlCiCudei 675 m 

Surfaea araat 1 000 \ar 

ltUi» langtht SO km 

lliur. width: 25 km 

llpocial featureat highly alkaline 
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(cent.) 

Physical and chemical data (Guest & Stevens, 1951) 
Ionic eoppMitloBf 



K 3 000 

CI 65 000 
8O4 3 100 

8IO2 S50 

HCO3+CO3 2 600 meq/1 

PO4-P 29 000 ;jg/l 



Geoftrapbieal data 

Location: Tanzania - 2° S9'S; 35''2'E 

Surface areas 13.5 km (varies seasonally) 

Ifax. length t 5.5 km 

widtht 3.5 km 



LAKE NYASA/ MALAWI 

(Intarnatlonal mtar) 

fffrfflrraiffifff Tirrttrfim OfoieooM, 1972) 

Loeaeloa; Halawl, Mozambique, Tanzania 

9" aO'-lA" 40'Sj 34' -35« B 
Alcicudet 471 m 

Surftem mrmmt 30 800 km^ total (see Pig. 4) 

24 400 km^ In Halawl i 6 400 ka^ in Hozaabique; 
Tanzania elalaa 5 569 lar of Malavlaa vatara 

l&x. lengtbt 603 ka 

max. widthi 87 ka 

Depth: 758 m (max); 426 m (naaa) 

Volume.* 8 400 km^ 

Sborellumt 1 500 km ftotal laka>| 300 km la Taaaaala 

Cacclment area: 65 000 km 
Annual fluctuation In level: 6 a 
Major inflowing rivers: RuhuhUt Soofva 
Outflatflag riven Shlra 

^meiMl faaCttxaaf Tancania ha* aena 300 Im of alterallaa en tlia lake, but baeauaa 

tht; "yasa area is remote from major centres of population, 
development activity has been minimal and the evolution o£ the 
flalMTlaa haa net baan wall decoMntad. It la net known to irtiat 
extent the development of the Nyasa fisheries is complicated by 
the question of territorial jurisdiction. Around the time of 
Independence, it was reported that the formal border between 
Malawi and Tanzania coincided with the Tanzanian ahorallna, ao 
that, in thaory, all the watara of the lake belonged to Halawl 
(Dlbba, 1964). 

rtvaieal and elumieBl data {Jaekaen at al., 1963) 

Condvrtlvity: K20 220 j/S/ca 

Surface cemperacure : 23-25° C 
pB: 7.7-8.6 
Alkalinityi H x 10'^ t 20.0-25.9 
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T.4W IPrAaAiM4T.4MT (eoat.) 

Physical and chemical data (cont.) 

Zoole eoopoffieioar (Jacleaon ec «2.» 1963) (Talllat & TslllaSf 1965) 



m/1 

• 21.0 

K - 6.4 

C» 15.1-20.2 19.8 
Ca003 100.0-129.0 

Mg 6-9 4.7 

HCO3+CO3 - 144.0 

CI - 4.3 

SO4 - <5.0-5.5 

SIO2 1.5-7.0 1.1 
NO3-N 0.02 
PO4-P 0.1-0.2 



K6, of fish fltpeeiMf 

245 described species, of vfalch 193 are elehlld* 

(Greenwood, 1964) 
Kb. of fiahaxwtan: (Velcomme, 1972) 

Malawi 6 500 

Tancanla 3 654 
Ko» of boatSt (Welcomme, 1972) 

Malawi 1 000 canoes 

100 dlnghlee 
25 boats 

Tanzania 1 898 canoes 
Ibed ammal esteh and affotti (froai Taasaalaa sbora) 





Total catch 


Mo. of 


No. of 


Tear 


rti 


fishermen 


boats 


1973 




2 807 


1 991 


1974 


6 693 


2 781 


2 284 


1975 


6 303 






1976 


1 264 






1977 


9 794 






1978 


872 






1979 


743 






1980 


946 






1981 


7 496 






1986 


24 800-35 900* 







10 000-15 000** 



* Official MtUuttei Fislieries Dapartnaat, 1988. 

Gurrant estimate, eeveral authore cited la RcTiiolda, 1989 

Carr.pbell and HoMld (1988) noted that fishing activity along the 
Tanzanlan ahore appeared to be alnlnal, owing to lack of gear and 
Inadequate craft. 



PoCenClal annual ylaldi 
15 000 t/jr 
100 OOO t/jv 



(cited in Balarln, 1985b) 
(Robinson, 1982) 
(HHRT, 1983) 
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.TANZANIA, 



eeoeraphical data 
Locationt Tanzania 



Surface areat 



6.1 km 



2 



geographical dttm (Ihleea 
Location: Tansanla 
Alcitui** 
Surf mem mtmmt 



Depth: 

lbs. Ingtbt 
Mur. wldtht 



, 1972) 

7» 38'-8» 22'Sj 31° 49'-32" 55'E 

500 m 

2 300 km^ circa (total ar«a) 
The lak« is divided Into • pernanent South Lake with a shallow 
Vorth Lake whlob dries up tram timm to tine* 
6.5 n (aax) 
150 hi 
15 km 



Pbvaical and ebenical data 

Coaduetlvityt North Lake: K20 5 120 //S/cm (Tailing k Tailing* 

South Laket K25 354-400 p S/cm 
pH: 8. 0*9.3 

Joule comwaleloiif fffflir/l rpfrft WortA LaJca 

(lleerdo, 1939) (Tailing & Tailing, 1965) 



1965) 



Ha 

K 

Ca 

Mg 

CI 

SO4 

8IO2 

BCO34CO3 

Total P 



149.4 
19.4 
12.2 

4.6 
25.8 

2.9 
76.7 

7.09 neq/l 



140.0 

85.0 

<1.0 

<1.0 
383.0 
130.0 
115.0 

53.5 meq/1 
500.0 /ig/1 



Fisheries data 

No. of fiab apeciea: 17 (Poll, 
No. of fiafcaiaan: 1 381 in 1970 
Ho, of bomft 1 376 In 1970 
Xbea2 aonaal eatefc mad mffartt 



1957) 

(Welconme, 1972) 
(Welcoone, 1972) 



Year 


Total catch (t) No. of fiahennan No. 


of boats 


1970 


9 879 


1 381 


1 376 


1971 


6 613 


1 458 


1 466 


1972 








1973 


4 817 


1 583 


1 371 


1974 


2 287 


882 


725 


1975 


3 342 


546 




1976 


2 462 


3 050 


1 988 


1977 


3 007 


349 


282 


1978 


5 905 


515 


479 


1979 


175 






1980 


118 






1981 


313 






1986 


5 990 


(Beaional Flaherlea Office. 


1988) 



Potmuelml mnauml jimldt 3 000 t (FAD, 1984) 
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Geographical data 

Location: Tanzania - 10*2*S| 39' 28*B 

Surface armmz 2.4 km^ 

Dmptht 6-S m (raax){ 2 m (uMil) 

Max. length: 3.5 km 

Max. widtbt 2.3 km 
Atutual Hoeeaatien In leml: 2 m 

Inflowing river: Nghara 

Out/lowing river: Lupululu 

Flabmrlma data 

No. of flaherment 115 (1979) 

No. of boacs: 28 (1979) 

Total annual catch: 

79 t In 1979 



32 t In 1987 (RegiOMl Flslierles Of£ieo, 1988) 



LAKE SAGARA 

Loe»t±Ottt Tanzania - 5* 13*8| 31' 6*B 

Surface area: 9.6 km 

Hax. length: 5.5 km 

Max. widtbt 2.5 km 

Inflowing river: Zivwe 
Outflowing river: Zivwe 



loeatloat Tanzania (Kagara Lakaa Coaplax) 



t an «T«flTnA 

Geoxraphical data 

Loeatiom Tanzania - 4°47'S: 35' 45'B 

Smrfmeo area; 12.3 km' 

Max. length: 7 km 

Max. width: 2.5 km 

Flaberles data 

Total annual catch and effort: 





Total catch 


Mo. of 


Ho. of 


Year 


(t) 


flahermen 


boats 


1967 


50 


23 


10 


1968 


249 


46 


23 


1969 


246 


56 


28 


1970 


259 


50 


17 


1971 


416 


38 


18 


im 


113 


38 


18 
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(latmmAtloul v«tM) 



Geo^rapbieal dtta (Wslconma, 1972) 
LoeaclOBf Bucunidlt T«iui«il«t Z«lr«t Z«iiibl« 

3* 23*-8* 50*8| 30* B (••• Vig, 5) 

Altitude: 773 m 

Surface Area: Burundi 2 600 km^ 

13 500 km* 
2 



14 800 km! 



( 8Z) 
(«5X) 



2 OOP km^ ( 6X) 



Dmptht 
Fall— I 

Ibz. len^cA; 
HSuc. wldtii: 
SborsIliMt 
CMtcbmuat ueaat 



32 900 km" 
i 700 m ( 



) 



Burundi 
Tanzania 
Zaire 
Zambia 

Total 
1 435 m ( 
18 940 1 

673 km 
A8 km 

1 500 ka (540 kn la TouMala) 
249 000 km^ 
Major iaflamiiig rlwrtf Halagarasl, Suslsl 



Physical and chemical data (Tailing & Talllagf 1965) 

Conductivity: 
pS: 

Zoale ecmpoMltioni 



K20 520-610 /iS/cm 


7.3-7.8 






■a/1 


Va 


57.0 


K 


35.0 


Ca 


9.8 


Ms 


43.3 


Cl 


26.5 




5.0 


Si02 


0.38 




6.71 



Mo, ef flab mpoeimgt 214, of vbloh 134 baloog to tho faally Clchlldao 

( Gr e enuood , 1964) 
Total annual catch and effort! 

Zn Itkt (FAD, 1988) 
BttTundl 16 000 t 

Traaanla 25 000 t 

Zatra 30 000 t 

Zambia 14 OOP t 

Tbtal 85 000 t 



In Tapzania 





Total catch 


No. of 


lfo.o£ 


Year 




flaharoMn 


boata 


1950 


3 670 






1951-63 








1964 


16 163 






1965 


15 825 






1966 


15 000 






1967 


22 497 


5 360 


3 259 


1968 




8 633 


3 505 


1969 


14 184 


6 999 


9 712 


1970 


46 452 


6 102 


3 405 
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TANZANIA 



(coat*) 

Fisheries daca (conc.) 





Tot«l catch 


Ho. of 


Ho.of 




ftl 


flAlMtMA 


iMMta 


1971 


SO 568 


7 877 


3 958 


1972 


U9 017 


11 781 


4 950 


1973 


55 922 


13 448 


7 017 


1974 


76 619 


13 150 


6 840 


1975 


64 345 


14 447 




1976 


73 556 


14 238 


8 408 


1977 


61 888 


15 426 


7 654 


1978 


36 456 


8 978 




1979 


/W. 174 


13 342 


10 432 


1983-86 


100 000-115 000 ♦ 






X983-86 


25 000 ** 







* (Official aatiaata, Flaherlea Dept.) 1988) 
** (FAD, 1988a) 

Hote ; Catch •tatlsclcs for Che exteoslva Lake Tanganyika fishery (Tanzania 
••etor) wu»t be treated vlth eetttloa. A eoaplleetlng factor ie iMmt^t 

on by the dynamics of the principal fish stocks. A cyclical interac- 
tion between the small pelagic Scolochcissa and Liainothrissa species 
("dagaa") and the predator lacea species results in dramatic fluctua- 
tione in ejKploitable stocks over intervale of tine. Production letvele 
fluetuate aeeovdingly ( Reynolds » 1989). 

PoCenciai annual yield i 

Bttraadl 21 000 t 

Tanzania 122 000 t 

Zaire 138 000 t 
Zambia 19 OOP t 

Total 300 000 t (90 kft/ha/yr - Welcooae, 1972) 

Taasania lOO ooo t (FAO, 1984) 

200 000-300 000 c (MNRT, 1983) 



I-AKE TLAWI 

Location: Tanzania - 3»S4'Si 35*27'B 

Surface area: 3.2 knr 

Mut. Imagcbt 3 kn 

Mur. widOti 1.5 1« 



fisheries data 

Total aantal eateb mnd mitortt 



Tear 


Total catch ft) 


H9> 9f f4.?bfnMa 


Ho. of boats 




1972 


8.0 


2.0 


2.0 




1973 


4.3 


7.0 


2.0 




1974 


16.0 


7.0 


6.0 




1975 


9.4 


6.0 


6.0 




1976-77 










1978 


1.4 


4.0 


5.0 




1979 


0.7 


35.0 


17.0 
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Fig. 6. LhME vicnniA 

(Ihletmmu, 1972) 
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.TAMZAMIA, 



LAKE VICTORIA 
(IntsroAtlonal «at«r} 



Geogrephleml d»ta (Wei consne, 1972) 



LocsCionf 

Hcitucfei 
Surf mem mrmmt 



Ksnya, Tanzania, Uganda (sas Fig. 
0« 20*l-3* 0*8t 31«39»-34*53»I 
1 136 ■ 

4 100 km; ( 6Z) 

33 700 km^ 

31 OOP kn^ 
68 aOO Ik' 



6) 



(49X) 
(45X) 



Kanya 
Taniaal* 
UgMiid« 
Total 

84 m (max) I 40 m (■•■&) 

400 km 
240 km 
3 440 km 
263 000 km^ 

Major inf laving rivers: Rngera, NsolAy Y»lm 
Outflamins rivmrt Victoria Bllo - 



Depth.* 

Max. lengtbi 
Max. wldchl 
Shoreline i 
Catchment armmt 



Pbvaical and chemical data 

Coaduetivitft K20 91 ^S/cm 



98 |i8/< 



(BAFRO, 



Open Imkmt 



8.2 
9.0 
8.0 

8.5 



1952b) 
1954) 

1965) 



Dimaolvmd aolidmt 97 mg/1 



(Tailing ft Talllag, 
(Graham, 1929) 
(Tttlllas « TklllBf, 1965) 
(Grahn, 1929) 



(BAflO, 1952a) (Mllag & Tailing, 196S) 





m»/l 


ma/l 


Na 


12.5-13.5 


10.4 


R 


3.7-4.2 


3.8 


Ca 


5.0-7.0 


5.6 


Mg 


2.3-3.5 


2.6 


CI 




3.9 


SO4 


0.8 




8102 


3-9 


4.2 


HCO3 * CO3 


1.0-1.1 Mq/1 


0.9 meq/1 


HO2-H 




11 pg/1 


PO4-F 




13 Mg/1 


Total P 




47 |is/l 



Flahmrlea data 

JK». of Acb «poeio*> 177, of which 127 ara elehllda (flcMHeed, 1964) 
(ttMtlj Bi^lochrmi* opp.) 

Introduced; 
-in tha 1950' at 

Oraeebreal* allotleus, 0. JoumMeletiw* Ttl^im MilUl, 

rendalll 

-in late 1950's, beginning 1960's: 
Laces nllot icas 

In tha 1960*a and 1970'a, Hmploebecmi* apaelea conatitutad aa oatiBatod 80Z 
of tha laka'a fiah blonaaa (FAD, 1973). 

laths Ista 1970*8 and in the 1980's, the Nile Perch L. niloticus population 
iacraaaad axtranaly, to tha datrimant mainly o£ tha AapiochroBi.* 
popttlatioa. (••• Tabloa 4, 5, oadarUaad). It la aatlelpatad 
that the Hile Perch population will begin to decrease as the 
Baplochromla atocka bacooa aerioualy depleted (TDRI, 1983). 
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™ TTOTMTA (eont.) 

Fisher ic:; data (cont.) 
Total annual catch and effort: 
In Lake I see Table 4 

In ftnunit* 





Total catch 


No. of 


No. of 


Year 




flahaman 


boace 


mm^*nm,>moua aaureea! 






1958 


26 235 


- 


• 


1959 


31 302 


9 643 


1 693 


1960 


28 816 


- 


- 


1961 


15 937 


- 


- 


1962 


18 8U 


- 


- 


1963 


42 542 


- 


a* 


1964 


41 839 


- 


- 


1965 


43 779 


6 077 


1 289 


1966 


34 029 






1967 


43 752 






1968 


59 353 


11 517 


2 538 


1969 


53 927 


9 738 


2 495 


1970 


48 292 


12 091 


3 785 


1971 


42 552 


14 131 


3 302 


1972 


40 926 


14 690 


3 494 


1973 


49 615 


15 917 


3 976 


1974 


41 526 


13 381 


3 332 


1975 


46 602 


15 037 




1976 


48 250 


15 769 


3 794 


1977 


65 415 


14 327 


3 398 


1978 


46 553 


17 654 


3 448 


1979 


55 127 


20 937 


* 4?7 



Definite sources: 

1975, 1979, 1985: see Table 5 

1986/87: eiro 150 000 * 

* (after several authors, cited In Reynolds, 1989) 

Poteael«i annual yield: 100 000 t in Tanzania (CIFAt 1981) 

63 000 t in Tanianla (tftO, 1984) 
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.I&HZAHI4 



LAKE VICTORIA (cont.) 



Table 4. TOTAL FISH PRODUCTION - LAKE VICTORIA, 1975, 1979, 1985 
(mftmr RayaoldB i Gnfroval, 1988) 



Soacias 


1975 


(X) 


1979 


(Z) 


1985* 


(XL 




(t) 










<t) 




0* Mculanttts 


3 690 


4.8 




94 


2.2 






0. nllotleos 


6 092 


7.9 


3 


320 


3.2 


20 093 


10.7 


0thE3r tilapla 


3 509 


4.6 


5 


355 


6.0 






Bagrus 




14*2 


13 


482 


12 eO 


9 Z/O 


H*9 


Lates 


301 




4 


47« 


4.3 


87 637 


4«,7 


ProtoptE?rus 


7 844 


10.2 


6 


^45 


6.1 


4 200 


2.2 


Baplochromis 


22 458 


29.2 


29 


909 


28.4 


11 578 


6-? 


Clarl«« 


6 382 


8.3 


7 


917 


7.5 


6 107 


3.3 


Barbua 


775 


1.0 


1 


141 


1.1 


515 


0.3 


Synodoatl* 


2 491 


3.2 


7 


356 


7.0 


9 278 


4.9 


Mormyrua 


178 


0.2 




897 


0.9 


402 


0.2 


Lsbeo 


1 719 


2.2 


7 


332 


7.0 


544 


0.3 


Sehllb* 


1 0«9 


1.4 


1 


958 


1.9 


1 582 


0.8 


Rastrineobola** 


{. 558 


5.9 


10 


989 


10.4 


25 866 


13.8 


Other small mixed 


4 707 


7.4 


1 


419 


1.3 


10 417 


5.6 


TOTAL 


76 919 




105 


267 




187 495 





Sources: CIFA, 1981 i DFR Statistical Bulletins; Bvathondi, 1988. 

* Figures £or 1985 combine Kenya and Tanzania only 
** Tanzania coaibinaa "Raatrinaobola" and "Othar Small Hixad." 



Table 5. lANZAMU FISH PROOUCTION - LAKE VICTORIA, 1975, 1979, 1985 
fafeer Aejraolda i Greboval, 1988) 



Species 


1975 


1979 


1985 




(t) 


(t) 


(t) 


0* MOttlantua 


3 592 


1 9971 




0. nllotleaa 


0 


1 608) 


10 651 


Othar tllapla 


2 057 


3 952' 




iagrua 


5 827 


5 183 


9 215 






0 


37 608 


Protoptarua 


6 180 


4 603 


4 050 


HaDlochram;La 




21 760 


11 572 


Clariaa 


2 508 


2 558 


5 560 


Barbua 


til 


364 


402 


Synodontla 


2 295 


4 334 


9 278 


Mormyrua 


80 


408 


353 


Labao 


1 601 


6 849 


544 


Sehitba 


1 015 


1 638 


1 577 


Rastrineobola/ 








Other small mixed 


5 058 


2 661 


8 096 


Total 


46 593 


57 915 


98 906 



Sources ; CIFA, 1981; DFK Statistical Bulletins; Bwathondi, 1988. 



GeoitrnphicAl data 
Locatient Tanzania 
Surf me* araaf 3.2 km' 
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■mn Km 

Geographical data 

Source: Mt. Hanang, XftataaiA 

Altitude t 3 417 a 

focal Imngthi 225 km 
Countries traversed; TanzaodA 
Major tributarlaat Onto 
Diaehargea tot Bahl Sviap 

Fisheries data 

Total ammal eaeefc and offortt 





Total catch 


Ho. of 


Ho. of 


Year 


It^ 


flehermen 


boats 


1969 


19 


30 


15 


1970 


49 


232 


6 


1971 


11 


220 


4 


1972 


35 


97 


25 


1973 


19 


93 


25 


1974 


22 


42 


23 


1975 








1976 


40 


158 


13 


1977 


70 


12 


11 


1978 


126 


lis 


5 


1979 


'1 


86 





GREAT RUAHA RIVER 

eaotravhieal data 

Source i Poroto Mountain* and Klpengere Rang* 

Altitude: 2 961 m 

total iMttgtht circa 750 km 
Draiaaga araat 84 000 lai' 

Countries traversed: Tanzania 

Major tributaries: NJombe, Little Ruaha 

Dimebargmm tot lufljl Rlvar 

Volume of discharge at mouth: 103 m /sec (mean) 

Flood regime: peak floods In March (high water from January to May) 
Spoeial fmaturaat Ueanga floodplaln (3 300 km^); Rldatu and Htava n**Tvolra| 
Ugaaai Baaarvolr on Llttl* Ruaha. 

Pkraleal aatf ftmiUl rftf (Petr, 1974) 

Conductivity K20 W8/CB 
Surface temp. °Q 
pH: 

Eardaeaa CaCoj 

Mn 
Si02 
JTa 
8O4 



Upper 


Middle 


Lower 


■a/1 


ma/1 


mg/1 


32.0 


130.0 


177.0-186.0 


17.8-21.8 


26.6 


24.2-27.7 


6.3 


7.3-7.8 


6.8-7.4 


0 


25.0 


0 




0.2 


0-0.2 




0 


0-0.2 


14.0 


20.0 


20.0-26.0 




11.4 


12.0 


2.0 


2.0-27.0 


31.0-34.0 
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(eont*) 



Total 



eatdk aarf affortf Wtmtm ar**) 





Ttotal eateh 




■o.ee 


Year 


fti 






1971 


41 






1972 


38 


30 


38 


1973 


93 


48 


41 


1974 


lis 


M 


54 


1975 








1976 


26 


19 


19 


1977 


17 


11 


11 


1978 


AO 


26 


26 


1987 


392* 







* tneludiog iMha-TlsMiga BMln (Bag ion a l flslMrlM Offlea, 1988) 



KAGERA RIVER 

(Xttttttnatioaal vatar) 

flawtthieal dmta 

Source: Burundi, Saanda 

Tocul ImngCb: 785 km 

Couacriaa travmramdt Bunmdli Rvanda, Tanzaniat Uganda 
Jb^or tributarimat Akaafaca* lyabarongo« ftunrubtt 
MMt^mrgaa tot Laka Victoria 
8|paelal featurea: 

(1) D ppar Kayara Lakaa Conplax i a group of lakaa dlstributad «• £oll€wai 
la Jnniadlt Intltaaot KaeaBorlndai faiwiglrlt Lli«l]ilii&» BbhsmIi 
in Jhwodat Blrlra, Gaharva, Gashanga, UdofO* Klxiaiblt Hlxajit 

Mugaaara, Muhazlf Hurago, 8aka| 
Ittearaaeiooal vaeacw (BunaditRMBdm) t CftAuha 8ottth» losPiro* 

(2) Rusumo Falla l In Rvanda. 



(3) Loaar Kag«r« Lakaa Comnlax and f iMdpktn/gffUm* • ficoup of lakaa aad 
■4Jaeaiiit floodplalD/avaap* Lakaa dlatributad aa follevat 
la taaadat Chuju, Hago, Ihema, Iwaplball, Klshvanja, Klvumba, 

Mlhlxidl, Muharl, Kaeho, Ngerenke, Ruklra, Rwaklbars, 
Rvampanga, Rwanyaklzlnga, Rwehlhama, Sakana} 
in Tuumtiias BisongOt KaJ«anburat Lvalot Mujtanju, Buabim> 
FloodplatnlSwamp area in Bmoimi elrea 1 000 ka*. 



Notot alao callad "Akagara"* 



Physical end 


chemical data 


(Klaa. 


Conductivity i 


K25 ill pS/cn 




7.01 




loale eoapooi 


eloni 


Bga 




la 


4.1 




K 


1.0 




Ca 


4.6 






4.9 




Cl 


7.4 






42.7 






0.3 
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mflMBMO RIVRR/gLOQDFLAIM 

Geoicrapbical data 

Source: near Hjomba (Kttluiidjl trlbtttsty) 

Altitude: 1 951 m 

Totml Imngtht elrea 445 ton 
Prmlnag* arts; 40 000 km^ 
ConaeriM eravermmdt Tanzania 

Major eritetarlaaf Rulmdjl* Hnyara, Hpanga, Pltu 

Diacbargea to: Rufljl at confluence with Lugenda 
Volume of discharge at mouth: 482.8 m^/sec (mean) 

Speciml fecettrea; Klloaibavo floedplaln (4 000 la^)* the laTgauat In Tansaala 



Flsherlea data 

Total annual catch and effort: (Rilorabero River & Floodplain) 





Total catch 


Ho. of 


Ro«o£ 


Year 


(t) 


flahamten 


boata 


1971 


1 000 






1972>7S 








1976 


8 549 


337 


332 


1977 


7 048 


350 


290 


1978 


2 042 


332 


250 


1979 


2 412 


196 


114 


1980 


14 700 


11 260 


2 100 


1987 


829* 







* (KAglonal Piaharlaa 0££ie«, 1988) 



MAi Ar^KASi RIVER/SWAMP 
(Intttmatlonal vat«r) 

Ceograpiilcal data 

Souremt along Tansania /Burundi frontlar 

Altitude: 1 859 m 

Total length: ^70 km (110 km along Tanzania/Burundi frontier): 

Ugalla tributary ia 495 kn 
X^raliiag* mrmet 131 572 kn^ , 

(126 133 km' In Tansanlai 5 439 kn' In Bttrundl) 

Countries traversed : Tanzania, Bunmdl 

Uejor tributarieas Ugalla, Luanga 

Diedurgee tot Laka Tanganyika - 5* 13*8t 39' 49*B 

^meial fmetarme: Malagarasi Swamp (1 800 km - aaeond largMat avanp in Tansaala) | 

Ugalla Swamp, Lake Sagara 



Flaberlea date 

Total mwmMl eaecb and effort* (in Tansania) 



Total Ho*o£ lo.of 
ISSE eateh ftl f laharMn . boata 

Malaaaraai Rlvar and Sw^ Mp 

1966 1 500 

1967 - 736 

1968 A72 478 
1987 (avg) 238* 



Copyrighted matsrial 



245 



(eent.) 

Flaheries data (cont.) 

Total MBoal eatdi mad •fforei (la Tansaala) 



Vatal ■a.ef W»,ei 



1967 - 135 

1968-70 - - - 

1971 1 037 867 356 
1987 (avg) 200* 

* UglmMl WiMhMtiMt 0££lM, l»ii 



PAGAHI RIVm 

Source t Kilimanjaro and Haru Mountalna 

Altitude: 5 895 a (KillaMOljaxo) 

Tocal loB$tht 395 km 
Drmiamte ovomt 29 S2« tar 

Countries traversed: Tanzania 

Major tributaries: Ruvu, Kllkuletva 

Discbargea to: ladln Ocean - SoaS'Sj 39* 0*B 

Voltme of discharge at moath: 0.846 tat /annum 

Flood regiae: peak discharges In Rovenber and April 

SpodMl tOMtarmo: Hyximba ya Mvinga Reservoir, Lake Jipe on Ruvu trlbutacyt 
Lakes KalloMm and Haoba on aaaXler tributaries. 



mmjomauaxutM 

Geoxraobical data 

Source: confluence of Kllotobero and Luwegu tributaries 

rotal loagtbt 300 km (Kllooibero/Luifaga eonflBanoa to Indian Ocaan^ 
Drmiamgo mroat 177 000 In' 

Countries traversed: Tanzania 

Major tributaries: Kllosibero» Great Ruaha, Luwegu 
DUebargaa tot Xadlaa Oeaaii - 7* 45*St 39* 22*B 

Volume of discharge at mouth: 1 133 m^/cec (mean); 26.225 tar/yr 
Special features: Floodplain (1 450 km") along lover reach 



Fisheries data 

Ho. of fishermen: circa 3 200 (date unknown) 

Total aaaual eatebt 2 700 t (1971) (Bemacsek, 1980) { no recent sources located 
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Ruvu ^ l^BB 

Geograchical rfaf 

Source: Uluguru MouStsilM 

Alticudmi 2 646 d 

Totml Jangefct 270 hn 

Drainage area: 18 389 km^ 

Countries traversed: Tanzania 

Major trihutmriea: Ngerengere, Hgeta 

Dimebargea tot Indian Oe««n - 6*23'S: 38*52'B 

Volume of discharge mt moutht 1.988 km /annua 



RUVUBD RIVER 
(International water) 

Geographic*! dmtm 

Source : Bttntndl 

length; 130 Im In Burundi 

Countrit trmnrmudi Burundi « Tensanie 

Di»ebMrgm» t«i K»f«r« liver 



fPLOODPLAIB 
(latetnetloul vater) 

Q99tt9Vbit§l i§t§ 

Source} near Songea, Tanzania 

Altitude: 1 558 m 

roeai Isogtbt 640 lot 
Drainagt trttt 165 760 tai' 

(113 701 km^ In Mozamblquaf 52 059 hT la TaunU) 
Countrie« traversed: Hozafflbique* Tanzania 

Itojor trihutmri»»t Lageoda in Mesaablqoe (555 taB-long elunnel) 

DlBcharges to: Indian Ocean - 10' 28*S; 40* 25*B 

Special faaturas: Lakes Chluca and Amaramba on Lugenda tributary i floodplain and 
several aaeoclated lakes on lower course Lalw dlldjU la 

Tansania and Lake Nangade in Hosaabi^ue) 

Fisheries; data 

Total annual yieldt 1 000 t possible (Bernacsek, 1980}} no recent sources located 



80HGWE RIVER 

(International water) 

Geographical data 

Source: near Vvawat Tanzania 

AltltaUt 1 877 • 

fptal Imngtkt 165 km 

(25 km in Tanzania only; liO km along Tanzania/Malawi frontier) 
Gountriea ttmvarsed: Tanzania, Malawi 

Discbarges to: Lake Malawi/Nyasa - 9° 43'$; 33- 57'R 
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RIVER 

Geozraphleal dmta 

Source: near Chandana, Tassanla 

Altitude: 1 859 m 

Totml leagchi 490 km 

Drainage treat 46 361 km* 

Countries traversed: Tanzania 

Mmjor Cributmrimat Hk«t«» Gcobo Hkondoa 

Diaebargtt toi Indian Oeacn - 6*10'Sj 38*51*B 

Volume of discbarge at mouth: 1 993 km /annum 

Special featuraa; Honbolo Rsservoir, Kllosa Swampa, Laka Gombo 

Fisheries data 

Total annual catch and efforts (excluding reservoir, swamp and lakes) 





Total catch 


No. of 


No. of 


Tear 


ft» 


flahaxmon 


boat* 


1972 


24 


25 


15 


1973 


S5 


17 


17 


1974 


100 


17 


17 


1975 








1976 


176 


41 


16 


1977 


29 


38 


15 


1978 


28 


30 


12 


1979 


57 


20 


18 



»AT gIMIP 

Geoeraphleml data 

loeatlonf lansai^a - 6'5*S( 35° lO'B 

flkirfaea areat 855 km' (but vxtreoely varlabl* dvw to hlgb Mnnisl ▼aviation 

in affluent flc.) 
Major inflauing rivers t Bubu, Haduma, Mponde 
OttttltHTing vtvrt nona -> Intacoal baaln 

Fisheries data 

Itotal amuial eateb mod •iforti 



Total eateh lo.of Icof 



Tear 




flahatman 


boat* 


1967 


dry 






1968 








1969 


1 140 


151 


13 


1970 


223 


404 


151 


1971 


257 


293 


122 


1972 


370 


238 


ISl 


1973 


1 586 


726 


282 


1974 


146 


100 


60 


1975 






m 


1«7« 


SSI 


112 


56 


1977 


510 


146 




1978 


1 497 


200 




1979 


266 


200 


28 


1986 


654* 







* Including Honbolo and Klaakl Raaorvoira 
(laglonal Flabarlaa Offlest 19S8) 
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Geof:raphical data 

Location: Tanzania - 6" 50'S; 37" 15'E 

Major iMflowiag rivers: Gombo Mkondoa, Mkata 
Outfloiring rimr: Waal 

Fisheries data 

Toeal afuwai emteh and mtfortt 





Total catch 


No. of 


No.o£ 


Year 


ft) 


flahanan 


boats 


1972 


149 


22 


10 


1973 


202 


105 


60 


1974 


90 


56 


60 



Geoeraphieal data 

Locaeioui Tansania - 6*8'S{ ib' I'i 

Fisheries data 

Total annual catch and effort: 





Total catch 


No. of 


No. of 


Year 


ft) 


fishermen 


boate 


1973 


5.3 


4 


2 


1974 




6 




1975-76 








1977 


7.5 


2 


1 




Location: Tanzanlj 
Surface area: 0.20 kn' 



Fiabarlaa data 

Total mnaual eateht 3 t In 1963 




Geoeraphical data: 
Loeationt Tanaania 



Flaberiea data 

Total mnaual eatcb and affortt 





Total catch 


le.o£ 


■e.ef 


Year 




flaharmHi 


boata 


1967 


36 


14 


5 


1968-76 








1977 


7 


22 


4 


1978 


34 


20 
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DABALO RESERVOIR 

Loemtioot Tansaal* 
FlsberlBM data 

Total aaaaal amtdt aad oitweti 





Total catch 


Mo. of 


No. of 


IMS 


ft> 


f Ishermeq 


boats 


VHl 


2.1 


2 


2 


1968-71 








1972 


8.0 


10 


6 


1973 


3.2 


16 


6 


1974 


9.1 


9 


3 


1975 








1976 


l.S 


7 


2 


1977 


2.2 


5 


1 


1978 


5. A 




2 


1979 


7.0 


3 


2 




Leectloof Tansanla 

Surfaem mrmmt 5.87 km 

Depth: 2.1 m (inax) ; 0.5 • (man) 

Volumat 2.94 X 10^ 



Location r Tansanla 

Pbvaleal and ebmmleal data 

Goaiaetlwltyt 110 ffS/ea 

pF; 6.95 

Ionic coBposiCion.' my/l 

Na 14.1 

K 1.1 

Ca i- Hg 25.7 

CI 139.0 

8O4 4.1 

BOOs 59.8 

P 0.02 

HO3 18.6 



«m ttMffWB 

eaoarmabAeml dmtm 

Location: Tanzania - 2* 53'8t 32*11*1 

Surface area: 0.02 km^ 
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Geographical data 

Location: Tanzania - 5»57»S| 35»57»I 

Altitudes 100 D at DSL 

Dmtm elo»md$ 1957 

Surfaces anmt 15. U Vm at USL 

Depth: 12 m (max) at USL 

Major inflowing river: Chadultt 
Outfloifitig tivrt Chadulu 

Physical and eb ffgjtf^ * fata 
Toperacurcf 22.3-25.8° C 

Coadaetlvityt 1 650-2 400 fi 8/ea at 20* C 

pH: 7.2-8.1 
Total dissolved solids: 1.2 g/1 
loole eempotltlMt at/1 
Ha 445.0 
K 20.0 
SO4 1(0.0-250.0 
fiCOa 198.0 
? 0*01-0.08 

nehmrlmm dete 

Ideal amittai eaeeft atuf eitortt 





Total catch 


No.of 


No.( 




tt\ 


£ilhUBBIL_ 




1963 


160 


80 




1964-66 








1067 


71 


25 


30 


1968 


203 






1969 


659 


48 


35 


1970 


415 


67 


46 


1971 


305 


50 


46 


1972 


170 


48 


48 


1973 


180 


44 


40 


1974 


239 


41 


32 


1975 


m 






1976 


131 


39 


27 


1977 


177 


37 


31 


1978 


113 


36 


24 


1979 


114 


36 


18 


1986 


654* 







Including Bahl Swamp and Rlsokl Reservoir 
(Baglonal Plaharlaa Of£le«, 1988) 



IGQMBE RESERVOIR 

Ceofjraphical date 
Locaciom Tanzania 
8ktrfa«« arsaf 12.95 km^ 
VoliMf 39.7 X 10^ 
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_ TAII7AMT^ 



(eont.) 



Fiaberiea dacm 



caeefc aarf mffortt 





fiBtal Mteh 


Vo*of 


Bo*o£ 


Year 


(t) 


fishertMn 




1963 




40 




1964-70 








1»71 




7« 


35 



lanmLiBsmsii 

flBMraphical Omtm 
Loemtloai Tanzania 

Fisheries da t a 

local annual cacch and effort: 





Total catch 


No. of 


No. of 


Taar 


(t) 


fishermen 


boats 


1977 


3.3 


22 


10 


1978 


4,t5- -. 


22 


20 




Geographical data 

£oeaeloa« Tmsaala 
reeal aaoual eaedi aad mffortt 



Total catch Mo. of No. of 

' flah^wia a Wta 

1969 4.6 3 3 

1970 - 8 3 

1971 - 9 2 
1972-75 - - - 

1976 4.6 2 2 

1977 16 4 2 

1978 12 S 2 
i222 fiafi h 2 



Ceograahleal data 

LoeatlOBt Taniaala. 

Airfae* acMf 8.1 km^ 

l>»ptbl 1.85 m (mean) 

Fo2aM« 15 X 10* ^ 
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||r^i^TM*«tt »K«K^^n (ecmt . ) 
FiMhrnrlmm dmtm 

Tofl mnauml eateb mai effort t 





Tbtal eateh 


No.o£ 


Mo. of 


Ymax 




fishariMn 


boat* 


1963 




120 


30 


1964-66 








1967 




250 


150 



loemtloni TaasaalA 

Surf mem mrmmt 0.83 iar 

Condaetivityt 319 p S/ea 

pE: 8.10 

XoBle eoapMieloni <m/1 

Ha 20.0 

K 4.2 

Ca 42.7 

1% 50.6 

CI 31.9-36.0 

SO4 7.6 

HC03 73. A- 123.0 

P 0.62 

IIO3 55.8 

Fisheries data 

Toeal aniMial e»tebt (Ho. of fiaberaan and boata not avallabla) 

Total 

Year catch (t) 

1954 6.5 (6 raonchs) 

1955 6.4 (10 Bontba) 

1956 12.1 

1957 10.3 

1958 4.9 
1959 

1960 9.9 

1961 16.1 

1962 7.3 

1963 10.9 



Lotmtimu 
Altitttdmt 
Dam height: 
Dace closedt 
Surfmau armat 
Dmptht 
Volumt 



Tanaaala - 7*39'St 36*5S'B 
450 « at USL 

40 m 

■ovamber 1975 
9.6 kar at DSL 
30 m (max) I 17.2 m (1 
0.165 km^ at USL 



[aaaa) at USL 
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.XAIIZAHI4 



KIDATD RESERVOIR (eont.) 

Geoftrmphical data (cont.) 
Max. lengtbt 22.4 ka 

Max. width: 0.6 kn 

Annual fluctuation in levelt 17 m (thaoretlesl) 
Major inflowing river: Great Inalia 
Outflowing rivmrt Great Buahs 



OmomBhleml data 

loeatloai Taiamaim - 7*28*8| 37*37*K 



fhraieal and chemical datm 



pH: 7.50 




Ionic composition: 


BUt/1 


Ca 


22.0 


H 


6.0 


CI 


20.0 


804 


nil 


H003 


195.0 



Fisheries data 

Total annual catch and effort! 





Total catch 


Ho. of 


No. of 


Tear 




flsharmaii 


boata 


1967 


30 


24 


9 


1968 








1969 


20 


22 


11 


1970 


45 


A2 


15 


1971 


20 


39 


11 


1972 


15 


29 


11 


1973 


19 


22 


13 


1974 


19 


19 


14 


1975 








1976 


11 


23 


11 


1977 


13 


27 


15 


1978 


19 


26 


13 


1979 


29 


30 


10 


1986 


654* 







* including Bahi Swamp and Hombolo KasMTVOtr 



(Regional Fisheries Office, 1988) 



Geograalileal data 

Location: Tanzania 

2 

Surface areas 0.01 km 



Total auaaal eateht 0.2 t ia 1963 
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Ceox^aphic'ai data 

Locati on: Tanzania - 2*59*8} 33* 33*1 

Date closed; 1947 
aarftem armmt 0.70 kar 
D&ptht 9.4 ■ (MX) 

Tmapmntunt 20.6-22.9* C 

pBt 7.6-7.7 

Joale empomtt^oni mg/1 

■O3 0.14-0.15 
P trsM 



Year 



1963 
1964-76 

1977 

I2Ifi 



Total catch 

m 



No. of 
flaht—n 



No.of 
bo*ta 



19.5 

2.5 
13.0 



3 



s 

JL 



Location; 



Tanzania 



a»o«aBfcieal dmtm 

Location: Tanzania - 4* 47*8| 35*56*1 

Surface area; 0.81 km 



Ibcal 



emtdi aad mftertt 





Total catch 




No. of 




(t) 


fldmaan 


bMta 


1963 




7 




1964-66 








1967 


30 


5 




1968 


61 


22 


11 


1969 


152 


14 




1970 


69 


9 




1971 


25 


9 




1972 


36 


9 




1973 


19 


13 




1974 


36 


25 




1975 








1976 


21 


27 




1977 


8.3 


14 




1978 


14.6 


32 
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MTABIT BBggBWmB 



GmotrMDhleml datm 
Locations T( 
If 4.9 



Con<faeclvll7« 690 - 1 227 |i8/a 
pBf 7.76-8.8 
fooltf ffnumtieion; m/1 

100.0-130.0 
K 6.2 
Ca 46.0 
Ms 15.0 
CI 184.0-778.0 
SO^ nil-trace 
HCO3 92.1-280.0 
P llil-0.02 
■Os 1S.« 

Flaberiea data 

Totml »aau*l c*tcb mad •ffortt 





Total eateh 


No. of 


Ho. of 


Year 




fisharman 


boata 


1963 


55 






1964-66 


m 






1967 


41 


5 


7 


1968 


47 


24 


12 


1969 


97 


18 


9 


1970 


27 


9 


• 


1971 


44 


6 


5 


1972 


27 


6 


5 


1973 


68 


20 


S 


1974 


20 


20 


2 


1975 




m 


m 


1976 


5.9 


99 


6 


1977 


0.6 


11 


4 


197S 


12.« 


•2 


6 



WTlHmHiTilB IMWWl 



Geoxraohicfii data 



Conduetivitjf 

pB: 



oat 



858 |i8/fla 




7.3 








Ha 


95.4 


K 


6.7 


Ca 4- Mg 


114.3 


CI 


417.0 


8O4 


S.« 


HCOj 


82.4 


P 


0.02 




12.4 
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MLQWA RKSBRVOia 

Gmo^r»Dh±eml O^tm 

Location: Tsasania - T itl'S; 35" 2A'E 

Flmbmrlmm data 

Total anaaml cacdk mad miiortt 





Total catch 


No. of 


No. of 


Tmt 


(t) 


flaharman 


boata 


1976 


13 


4 


2 


1977 


50 


5 


2 


1978 


2.7 


4 


1 


1979 


6.1 


4 


1 



Locationx Tanzania - T'T'S; 35* 50*B 

AZclCude; 698.5 m asl at USL 

JtaM iMi^C: 45 m 

Aaea cio«ed< 24 Deconbar 1980 

Sarfmem area: 610 km^ at OSL (190 kn' at lew watar latval) 
Depth: 6.23 m at USL 

Volume: 3.8 at USL 

Was. Imngtitt 56 fai 

Kax. width: 15 km 

Annual flucCuaClon in Imval: 8.5 m (theoratlcal) 
Major inflairlng rivvat Graat Ruaha, Klalgo 
Cue/lawliv rlwrf Grvat Xisalui 



WimbrnztoB data 

Total annual cacebx 21 OOP t in 1984; 

3 254 t In 1986 (Raglonal FlaharlM Of fiea, 1988) 



Geoerapbleal data 
Loeatlout TaiWMia 
Airfne* armat 2.9 k?^ 



MHBTgMD II 

loeationi Ttasanla 

Phyaicai and c&aaieaJ data 
Comducelvltjf 272 jj8/oa 
ffff 7*86 
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MWETEMO RgggWOnt (coot.) 



OivslcMl and chemical data (cont.) 

Joule eompoaitimt mall 

Na 5.0 

R 22.5 

Ca-i-Mg 75.6 

Gl 208.9 

BOO3- 104.9 

P 0.02 

NO3 24.8 

8O4 nil 



Geographical dttta 
Location: Tanzani. 
Sortme* armmt 0.02 



I 



Piabarles daem 

roeal aoaual eaedkf 0.9 t (19C3) 



MCMAZI RESBRVQIR 



Geoerapbleal data 
Locaciom 
Airfaee armmt 



Tanzania 
S.l ka^ 



Fiaberiaa data 

Total anaual catdt and affmrtt 



Xlic 



1966 
1967-71 

1972 

1973 

1974-75 

1976 

1977 

im 



Total eateh 
U) 



13 
16 

33 
24 



■o.of 



■o.of 



25 
16 

11 

19 
6 



9 

6 

11 
9 
6 



HHMffiU RESERVOIR 



Geographical data 
LoeaCioai Tanzania 
fcrfae* aramt 2.43 fea' 

Flaberlea data 

Total anaual eaceftf 9 t <1957) 
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Geoeraphical data 
loeatloof Taasanla 



Total aamud eateh and •tfwett 



Tbtal catob Ho.of lo.of 

IS£X ill fi»ha«aan \Mm 

1963 15 . . 

196^-66 - 

1967 100 IS 10 

1968 ... 

1969 17 17 13 

1970 481 51 34 

1971 168 25 15 

1972 65 18 17 

1973 UA 25 16 

1974 127 18 18 

1975 . - - 

1976 94 14 14 

1977 95 19 12 

1978 59 12 10 

1979 25 20 7 



Ik YA MUHGU RESRRVOIR 



Laemtlont 
Altitude: 
Data cloaadi 
Surf uem araat 

Depth; 
Volume : 

tt length: 
videh: 
Sbonliust 



Tanzania, Kilimanjaro region - 3* 40*8t 37* 25*B 

663 m 

Oaeaabfr 1965 

180 ki^ (mnOi 142 la' («aan)t 110 Iob' 
41 m (max) I 6 m (Man) 

1.12 km^ 
32 km 
15 ka 

96 km at TI8L 

Annual fluctuation in level: circa 3 m 
Major inflawLng rivmrat Ruvu, Klkulatwa 
Outf laming rlvmri Pangaal 
CaeeliMnt mrmmi 9 143 



Pbiraieal and gjj (Daosj aC al** 1978t Patrf 1975) 



Surface temp. °C 
ConductiviCyt 

K25 p8/em 
pBt 

Total aUcalinlty 
mgll - CaC03t 

Total dissolved 
aolidat mg/1 



Dam site 
20-28.4 

710-900 
(854 Man) 

8.6-9.1 

310-345 
508 



J?uvu inflow Kikuletwa inflow 
21-28.4 24 
480-550 460-560 



6.8-7.7 
170-220 

285-305 



8.1-8.2 
4«0-S60 
n.d. 
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.TANZANIA, 



<eeat.) 



lenle e 



ritioat 



(eeat.) 
(«8/l) 

Dam site 



fiWYW inSlW Kilailecvm inflar 



lb 


119 


75 


ISO 


K 


14.S 


4.5 


20.0 




18 


2A-26 


36-42 


■is 


22.8-24.0 


12.0-15.6 


37.2 


Gl 


32.5 


15-20 


35-45 


SO4 


22.5-40.0 


12.5-25.0 


37.0-60,0 


SIO4 


4.5-10.0 


5.5-8,5 


3.5-10.0 




'i02 


220.2 




F« 


<0.05 


0.01-0.04 


0.01-0.05 


■02-1 


<0.005 


<0.005 


<0.005 


MO3-M 


0.01-0.04 


0.08-0.5 


0.03-0.04 


FO4-P 


0.1-0.5 


0.28-0.S5 


0.35-0.70 



eseeh aad •f/oret 



1967 
19<8 

1969 

1970 

1971 

1972 

1973« 

1974* 

1975 

1976 

1977 

1978** 

1979 

1980 

1981 

1982 

1983 

19M 

i22L 



Total eatob 

££} 



2 721 
28 509 
16 688 
287 
783 
282 
576 
421 
006 
0 
500 
088 
720 
867 
430 
580 
300 



7 
2 
2 
4 
5 
5 

1 
4 

3 

1 
2 
4 

4 



■e.ef 

f iahermen 



600 



161 
386 
313 
419 
388 
471 
250 
172 

701 
479 
253 
634 
342 



■o.of 



(lagloaal flaliarlM 

(Regional Flsharlea 



1 554 
1 207 

906 

562 

716 

593 
572 

626 
416 
296 

376 
401 

OfflM. 1988) 

Office. 1988> 



By 1973/74 the catches had declined drastically to an 
estimated level of 3 000 t, due to extraordinarily 
h»terj flehlng prMaur* and daellnlng nmtar Imvmlm 
(Bsll^y at aJ., 1978) 
lo fl^ilngt dua to eholara ootbraak 



PotemateUl 



jMdt 4 500 t (FAD, 1984) 



flaoaraahieal data 
LocBtion: Tanzania 
Surface ar«»t 0.15 km 
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8HI8HIOT K 

Ceofr«piiieaI datm 
Loemtloat Tanianift 

Fisheries data 

Totml anoKml emtch and mffortt 



Total catch Mo. of Ke.of 
Year (Jj[ fiahar—n boata 

1977 1.1 4 2 

im Li2 2 *_ 



UCHAMA RESERVOIR 

CeograpbiCBl data 
Locacioa: Tanzania 




GmoerapblcAl data 
Loeaelonf Tanaanla 



Flabmrlma dmtm 

Total aanttal eateb and afforet 



Total eateh No. of No. of 

XU£ Ul flahaman l»«»»ta 

1977 65 90 4 
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7. vasuoauam 

Bailey, 1966 
Ball«7 et al., 197S 
B»l»la, 19a5b 

Ilia, M77 
iMthoadl, 1988 
CMpbsU & MoTMl, 19M 

CIFA, 1981 

Denny et al. , 1978 

Dibbs, 196A 

BAFRO, 1952a,b| 1954| 1955 

PAO, 1973t 1980bi 1983b| 1984| 1988 

FAO/UHDP, 1966 

Crahaa, 1929 

OrMmnod, 1964 

Guest & Stevens, 1951 

Jack«on et al., 1963 

KUlMB, 1971 

Kl«s, 1976a,b, 1977a 

Mann, 1965 

Ihlack & KlUuBt 1974 
WRT, 1983 
Patr, 1974t 1975 
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1. momam jid cumn ftfoieeoM, i9m) 

Uganda (with a surface area of 236 000 km" ) Is a high plateau dipping to tha 
•ootheast to the Lake ?iatoria Baaln. The weat of the country is traveraed from north 
tQ aoath by th* wtstviB mnm of th« Qtmmt Rift V*ll«7. Thar* la • high aoun f l aoiM 
diaiiit tiM Itamerla, la tb* extraae wtatt to tin •etttbrnst tho Bofoidblso veleaaeo* 
block the Rift Valley* Ib the east a chain of volcanic peaks stretches north to south 
vlth Hounta Moroto, Kadea and Elgan. The rest of tha plateau conalata of rollins hilla 
vlth mxm»±r% papynia ONaipa in thoir valley*. Tbsro i* one mJov iMROgoi Ovm 
r«U«» MCOM tte pofBt iAmm tho Hhito lilo lowroo Lako ?letorU. 

Although Uganda liaa aatrida the equator, any climatic severity Is eased by its 
altitudo. In tba nottoat acaaa aletig tha waatatn ahora of Laka Victoria tbara are tvo 
Ttdxf aMMM (tabcttMcy-JteM and igrtl^carfiar)« Alftlnwigh tha tvln aaaaon pattam alao 
pravwHa e««r tha taat of tha eouttttj* tba north and voat aro ayob aora arid* 

Uganda* a population la alaoat antlraly cnral and aeattacadt growing ataplaa aoeh 
aa plantaiaa and com and caah eropa anch a* eoffaa, ootton and ton. 



2* BISK06KAPHZ (nainly adapted fron Balarin, 1985e) 

In general, Uganda has an abundance of water resources covering an area of nearly 
44 000 km . This area la made up of over 36 000 km of open vater, 5 100 km of svaaipai 
and over 2 000 km of oalB rivers. Nearly 10 000 parnanent springe vlth a ■Iwlum flov 
of 3.6 m^/hr haa been recorded. The Oovanaant of Uganda (1967) alao raporta tha 
axlatenee of 4 400 boreholea (mean depth 100 m) , 963 earth dama (7 m walla) or daap 
(5 m) ground storages for dry aeaaon vater holding of 4 500 m^ for oattlo and dcaaitie 
uaoi and 3 300 ha of raclaiaabla awaap aultabla for cttltivation* 

2*1 takaa 

Uganda has an extenalTa lake ayatem covering over 38 500 km'. It coaprlaM 
Laka Victoria and Lake Ryoga* aa well aa tha Rift Vallay Lakaa (Bdward, Gaorga and 
Albart). Laka Kyoga la, In aaaanca, an aactanaion of tha Victoria Vila. It la 
mlativaly aballov vlth noBaroua aatuarlaa and avaapa* 

2*2 Uwarat floodplalna and Saiiiiapa 

Uganda Ilea almost wholly within the White Hlle Drainage Basin flowing to 
the Mediterranean. About 10 regional drainage baalna axiat« aainly aaaoclated 
With tha lakes (aee Fig. 1). In tha aoutham part of tha ooontry alaoat all 
watareouraea draining the plataau flow into Laka fleterla and Laka Kyoga. Thay 
are characterized by broad shallow valleya, alow novlng vater and svamp 
oonditiona* On tha Hortham Plateau alnoat all tha vatercouraaa, including Rivar 
Aebwa (or Aoaa)« ara aaaaonal In floWt dna to tha dcp eaadlti«ia. Iho hlg^iar 
mountains of the borders have vigevooa poramiial atraoM flowiag awlitlj doaa tha 
slopes, in steep river valleys. 

The looioat rlvor la tha Victoria Milot vlth a diaohacga of 1 100-1 700 
•'/aaa. ty far thm largaat rlvwr la tba Albart Ula, iriiioh earciaa alaeat all o£ 
Ogaadn'a runoff* 

Ovor tba groator part of woatom and central Ugandaf vhara iipnarptw^ of tha 

Rift Valley has reversed river flova, old drainage couraao and tbialr ttl^tMriaa 

are now occupied by swaiiq>8 totalling 5 180 km (Fig. 1). 
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A dlstlnetlea !• to b« wmim between graasy •wmp* (57X) sad papynis •wano* 
(43Z)t tha fomar ara mainly seasonal, the latter pei4nanent. About 62 (915 kn^) 
of tha araa la conaldarad reclalmable for cultivation. Lake Kyoga, in particular, 
la ehftraetarlsad by fringe avaopa eonrarlng ovar 230 kar. 

2.3 iMMVOira 

OdMr than the Owen Falls hydroelectric dam across tha White Nile River near 
ita outflow tvom Lake Vlotorla, thara ara no aajor iMpmadamta. Tha Owm Falla 

dam does not regulate the water level of Lake Victoria to any significant extent 
although the latter, strictly speaking, acts as a "reservoir" for tha 
bydroeleetrlo plant. 

A graat immbar of daaa have baan eonatroetad throughout Uganda. Govarnmant 

of Uganda (1967) lists 963 ponds, mainly in the Ankole, Teso and Karamoja 
districts where dry conditions necessitate seasonal water storage. Many have been 
ateekttd vlth flab. 

2.4 Coastal Lagoons 

Tbam mtm aona; Uganda la landlockad. 



3. nSBBXr FMBOCTIOl/VOIIIIIAL 

3 . 1 Aquaculture 

Aquacttlture haa been applied both to the classical rearing of fish in ponds 
for eubalatance eonauaptlon and to thA extanalva practice of atocklng natural 
water bodies and raa«tvolra. Beth hanrs eontrlbtttttd aubataAtlally 'to flah pxo> 
ductlon 1a Uganda. 

Peak development of aquaculture occurred In 1968 when fish farming was 
carried out in 11 000 ponds over 410 ha, yielding 800-900 t/yr of fish. TDRI 
(1983) eatlawtod prodactlaii at 200 t/yr; homvor, latmt Mtinatm hmrm bm&a watm 
vadloalt 30 t In 1983t 36 t In 1987 (Vinoks, 1989, para.eon.). 

Aquaculture ia aaClrvly In tha haada of aubalatoneo faxaora vith aaall poada 

of 100 to 400 wr. 



Tahla 1. FISB FASMING PRODUCTION IN UGANDA, 1953*1983 
felted by Balarin, 1985c) 



Toar 


Production 


Fonda 


Total area 










1953 




Start up - Conatruetlon Kajanal 




1959 




5 000 




1960 


200-500 






1962 


329 


7 270 (700 dans) 




1963 


200 


10 000 


400 






(■I- 800 dams) (lOZ well managod) 




1965 


670 


11 000 (55Z operational) 


410 


1966 


70-113 


6 000-8 000 (20-25Z aa$loetod) 


290 


1968 


800-900 


11 000 


410 


1974 




10 000 




1975 


700 






1982 


200 






1983 


31 


11 000 (2SZ oparatlonal) 


410 
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3.2 fldi 



Table 2 . FISH PRODUCTION AND PER CAPUT SUPPLY - Uganda, 1970-1987 



■omlnal Domestic Production 
(excluding exports) 



Nominal Consumer Supply 
(exludlng iatports aod 



Tmt 


Population 


Inland 


Aqua- 


Total 


Inland 


Aqua- 


Total 




. '000 


capture 


culture 




capture 


culture 






11 




al 






3/ 




1970 


9 806 


< 

129 000 


- it 


129 000 


13.1 


_ 


13.1 


1971 


10 065 


137 000 




137 000 


13.6 




13,6 


1972 


10 331 


186 000 




166 000 


16.1 




16.1 


1973 


10 604 


169 500 




169 500 


16.0 




16.0 


1974 


10 884 


167 500 




167 500 


15.4 




15.4 


1975 


11 171 


188 000 


700 


188 700 


16.9 


0.06 


16.9 


1976 


11 534 


152 400 




152.400 


13.2 




13.2 


1977 


11 908 


219 220 




219 220 


18.4 




18.4 


1978 


12 295 


223 830 




223 830 


18.2 




18.2 


1979 


12 694 


179 930 




179 930 


14.2 




14.3 


1980 


13 106 


165 840 




165 840 


12.6 




12.6 


1981 


13 549 


166 590 




166 590 


12.3 




12.3 


1982 


14 007 


170 035 


28 5/ 


170 063 


12.1 


0.002 


12.1 


1983 


14 481 


172 000 6/ 


30 i/ 


172 030 


11.9 


0.002 


11.9 


1984 


14 971 


212 200 


31 S/ 


212 231 


14.2 


0.002 


14.2 


1985 


15 477 


160 800 


33 H 


160 833 


10.4 


0.002 


10.4 


1988 


18 028 


197 800 


35 2/ 


197 839 


12.3 


0.002 


U.3 


1987 


18 995 


200 080 


38 2/ 


200 038 


12.0 


0.002 


12.0 



2/ Source t FAQ Fisheries Dept. FISHDAB/Govr . of 

2/ Included In "Inland capture" if not specified 

^/ -: data not available 

II Vlaeka, 1989 (pars. con.) 

H nU 1983 oatlMtai 78 000 t 
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3.3 Inlnd catch vaafc cad pctcmtlal yi»lA 



Table 3. INLAND CATCH RANGE AND POTENTIAL YIELD - Uganda 



Hater body Period Annual catch Potential annual 
ranaa (t) ** Tlald ft) ** 



Alhart 


1983- 19M 


6 000-3 200 


12 000-18 240 


Blataa* 


1960-1969 


2000-984* 




Bvoyool 


_ 




- 


Bdvard 


1970-1988 


5 730-3 000 


4 000 


George 


1969/70-1976 • 


4 000-4 700 


5 000 


Kacnlra 


1966 






Kafuaba 


1969 


7 




Kijanebalola 


1960-1966 


500-800 


- 


Kwanla 


. 


- 


- 


Kyahafl 


1969 


4.5 




Ryamvlga 








Ryoga Complex 


1 AAA t AAA 

1980-1988 


1 ft 1 AAA AAA 

131 000-57 000 


Mm AAA 

65 000 


Mulaha 


1969 


27.8 




Hburo 








Hntanda 








Nabugabo 








Naklvall 


1966 


274 




^Tablhoko 


1969 


150 




WyaMatuiglrl 


1969 


52.7 




Opeta* 








Saka 


1969 


5 




Victoria 


1983-1986 


22 000-56 000 


45 000 


Waaala 


1981-1983 


3 800-2 000 


4 000. 


Rivera 








Failtitw Channel 


1976 


500 


290 


Turkwell 








White (Albert) Mile 


1983-1986 


4 000-1 600 


6 000 


Hhlta (Victoria) Hila 








Reaervoirs 








Ranyanya 


1969 


29.2 




Kigabagaba 


1969 


10.7 




KlslraMTC 


1969 


7.7 




Rugongl 


1969 


12.9 




Rushozl 


1969 


15.4 




* not included in total aa part of the Kyoga Lafcaa CoaplcK 




** Soureaat eee text 








Total annual yield: 


9S 500-214 


200 t 





PPtBattal annual yield: 141 290-147 530 t 

(not Inclttdlag anall lakaa and rcaarroira) 



Copyrighted material 



267 



s 

o 



I 



00 



in 



00 

0^ 



oo 



GO 



00 



o 

00 

ON 



On 



00 



NO 



ON 



ON 



ON 



ON 



4J 



O (M iO O 



NO CO «^ 00 

in M 



«0 



NO O nO O nO o 



in NO 'H o NO I 

•9 O 



aD e « O c>4 
• • « • • • 
<« <« >4 e o • 



r<> <« <9 ^ <o t ^ 



O O O O Ok 

• • • • • 

r> o «B NO 



o o o o O 00 o 

• • • • • ■ • 

r~ NO n o m CO m 

»1 CO 



O O cs O O O r» 
o CO fo r-« o 

•-« CO 



o o m o o o 00 

• « • • • • « 

W r% <* On CM i-i 
»-t ^ *o 



CO NO o 00 00 "-^ 
• • • • • • • 



e •!> 1^ 



NO 00 o CM 



■ • • • 
in o 

f-< NO 



CO o <N in 



CM (o -a- o 

CO r-t O 



CS -tf (O 



CS ON o 

<0 -4 » 



M ^ ^ 



«-! (O O O O CO 

* • * * • • • 

» CMt ^ 0» •* CO 



<o CM •-■ no m r» 

• • • » • • a 

vO 0\ CO NO 

in CM *4 



00 o o o o o rM 

• • • • • • • 

CO CO CO < o lO 00 

M tH O M 



O CO o 

• • • 

^ ■» "» 



Ot eo 
• • ■ 

^ CO CO 



li 



•a (B 

b 4-1 at )^ £ a: wi 
OiJ—iwuLj'-'a) 

u 9 eo 3 <s ■!-> 

-4 r-i >>u3 oo a s 
> < 4-t c 3 



ON 



00 








o 




« 








CO 
















r« 




(O 




. 




r— 




•—1 




O 




• 




o 




r>. 




t-i 






/"» 


00 






00 


r>» 


ON 


NO 




«H 






o 






O 






(N 


in 




lO 


Oi 










On 


CO 


• 


00 


ON 


ON ^ 




NO 




00 




M O 




Ot 


CO 


O 


. 


H O 


fO 


U 


(N 


c 


CN 






00 




•o «> 


m 


41 •-4 


• 




Oi 






O 00 




00 




- ON 




(0 '-i 


O 


•o 




C 4 


CM 


« •« 


m 










00 






o 


o 






00 


• X 


00 


4J U 








0 




(3 o 


o 


.o 


• 










.o -o 




■A P 

09 :id 




* J 


m 


c . 
w y 


ON 


. s 


NO 


*J 5 


•-t 


c J! 
c *o 




! § 


• 






■8 




Ot 01 




Si 




o 

W 0) 












n 


1— < 




<9 


« 


4J 


u 


0 


V4 




Sou 



Copyrighted matBrial 



JDGA1ID4 



268 



TDBI ESTIMATES FOR 1983 
(TDRI, 1983) 





Annual 


Potential 


FlBharr 


prod. (t> 


prod, ^t) 


Lake Albert 


6 000 


12 000 


Lakes Edward /George 


6 500 


11 000 


Lake Kyeg* 


35 000 


65 000 


Lake Victoria 


22 000 


45 000 


Lake Wamala 


2 000 


4 000 


Albert Nil* 


4 000 


6 000 


Minor «at«r» 


2 000 


4 000 


Aqoaeultora 


200 


3 000 


Total 


77 700 


147 000 



4. BXAIB Ot Ifll fiSHUI 

4.1 Yield (after Balarln, 1985c) 

Official atatiatlca (Tables 2» 4) abow a steady rise in overall landings to 
a pMfc of 232 000 t in 1978, felling to 172 000 t In 1983. Lake Kyoga provided 
froB S4 to 792 of the catch. 

It la alao reported that 15 000 eanoea« averaging four flah a M a n per eanoet 

support at least 40 000 families. Government figures even suggest the existence 
of 20 000 fishermen dependent on lake and river fiaheriee - about 100 000 or more 
faiDlllaa. 

TDRI (1983) re-exaalned the etatletlee and eonaldere the 1982 ceteh to 

average only 78 000 t. A significant source of error was considered to be the 
Lake Kyoga statiatica (eatlmated to be exaggerated by 91 000 t) . Reduction in the 
Indtvldaal else of the ITile perch eBphealsed ovarflehlng. Conelderlng that 
efforts to rehabilitate the fisheries will increase production, and assuming the 
development of a recently established Nile perch fishery in Lake Victoria, target 
yields were set at 147 000 t . It is of Interest to note that Nile perch stocked 
Into Lake Xyoge in 1954 now yields over half of the ceteh (FAO, 1982b}. Lake 
Vletorle, etoeked In 1960, nov ylelde 302 of the ceteh (TDRI, 1983). 

It is likely that the Nile perch fishery has developed at the expense of the 
enallar apaelea atoeka and tharafoca the potential night more closely approzlaate 

the lower yield targets of 147 000 t/yr. However, the fishery In Uganda has not 
been examined critically for some time and there is an urgent naed for an updated 
eteek aaaaeeaanc. 

4.2 Teeters InflveBclng yield 

All the major fisheries have extensively declined over the past decade, but 
there le no reliable data to develop an aeeurate etetna of the eltnatlen. TDRI 

(1983) Indicates substantial reduction in net size and number, and a decrease in 
motorized boats. Statistics in the 1970 's showed 20-25 nets per canoe on Lake 
i^gat hut this is QOV radneed to only aaven. Reduced catch has meant that a lerge 
portion of the fiehenen are no* alao engaged In agriculture (Balarln, 1985e>. 

The Lako Victoria potential yield figure has been Inflated by TD?vI (1983) in 
anticipation of continued high production of Nile perch over the next few years; 
after a period of aona yeere (poaalblj ae ehort as 5-10 yaara) prodoetlon le 
antielpatad to fall off to around 35 000 t (TIDI, 1983). 
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texmaanent mcat^ 



1 Albmrt (Hobatu 8m« 8«ke) 

2 Edward (Idl Attia Dad*} 

3 George 

4 Kyoga/Kmala 

5 VletorlA 

6 Blcliia (Sallabury) 

7 Opeta 

8 Hakuwa 



9 Km— 1« 

10 Nnbugabo 

11 Kachira 

12 Mburo 

13 KlaJaiMbalala 

14 Vaklvall 

15 Mutanda 

16 Bunyonl 



AM Albert NlU 
(White Nils) 
KC Kazlnga CI 
Ki6 Kagera Rlvsr 
D Katonga Klvar 

fl Victoria Nile 
(White Mile) 



Fig. 1. LARES, RIVER BASINS, SHUIPS AB> UVEXS OF UGANDA 
(mttmv BmUrin, 1995c) 
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4.S AstttM dcvftlopane poMlMLlltiM (aftw TMtl, 1983) 

While it Is accepted that production can be Incrcaeed by Inputs of gear and 
engines, TDRI (1983) do not conalder it realistic to expect a return to the very 
hifb production Imvl of 223 000 t raeordod in thm official •tatletlce for 1978. 
to obtain the raeo— tiiad yield proposed will daaand tba capability to monitor and 
WUMge the fisheries. Many of the fisheries will soon become heavily exploited, 
•ad baavy ovarfiahing could load to a aarioua loaa of production that would take 
many jaara to roeovor. 



5. UT BIBUOQRAFBI 
talnrint 198Se 



6. UHTER BODIES DIRECTORY 



Lakes 



Albert (Hobutu) Rijanebalola Nabugabo 

Bialn A (Sallabuxj) Kvanla Naklvall 

BttOjooi Kyahafl Hyabihoko 

Edward (Idl Mmia} Kyaovlga l^aBnalagivo 

George Kyoga Lakoa Coaplox Opoto 

Kaehira Uulehe 8aka 

Katwa Hburo ▼letorln 

Kagpwaba Mutanda Waaal* 
Volcanic Crater Lakes of Western Uganda 

UsaiM 

Kagara Samliki Vhita Hllo 

fawinga Channal TtorloMl 

Reservoirs 

Kanyanya Klzlramaro Xnalwol 

Klgabagaba Rugongl 



(- MOBUTU) 
<Iat«matlonal wator) 



gtffggrtlffri fttt (•«• vii* 2) 



Location t 
Alclcudai 
Surftem mrmmt 

D«ptbt 
Volummt 

Max. length: 
Mm. vidcht 



Uganda, Zalro - I*9*.2*17*lt 30*25*-31*25*B 

o « e 

5 270 km^ total; Ugandat 2 950 hm' (54S)| Zairet 2 420 la' (462) 

59 m (fax) t 25 m («a«i) 

140 total! 80 tar li 



totali 80 ko' In Qgaada 

150 km 
35 km 

M^or lnflo«iJ« virmnt Saollkt, Vtetorla lilo 
Outflemlag rlvmrat Albort Ulo (l^anda) 
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l^YX *THgPT (cont.) 

Fbrtial inrf ffhiilri? ffiri 

CooAwclvit^r K20 <75<-730 |i8/es 
Surfaem tmiptxmture: 26-29*€ 

pB: 8.4-9.5 

Ojtygam rich In ea^gm at all dapths 

DiBSolv9d BoHii9 (ng/l) s 

565 (oMoi)! 518-672 (L«k«)| 370-680 (SnOikl D«lt») 
Ieal« cmpMitimt (Vaa Ok B«n, 1959) (Tailing 6 Mlins» 19C5) 





m/1 


a«/l 


la 


97.0 


91.0 


K 


66.0 


65.0 


Ca 


9.8 


9.8 


Mg 


31.5 


32.1 


HC03<*C03 


475.8 


445.3 


CI 


31.0 


31.0 


8O4 


25.0 


32.0 


8104 


3.4 


0.09-0.9 


Vtil 


MB/1 


HO3-N 


9.0 




PO4-P 


130.0 




Total P 




200.0 




Fig. 2. LARS ALBEKT/MOBOTO 
raf ear Umletmm, 1972) 
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{cant*) 

Flaberlea data 

HOm of fish species: 46 
Main caccbast 73 
CharacldMt 



Centropomldae i 
No, of boats: la Ueanda: 
860 in 1970 

1 

Total catch. 



(Greenwood, 196A) 
to 8SZ of catchaa are: 
Almmtma baxvaoMf Bydroejmam toxakabli. 



Imfm nilotieua mlhmrti»mt» (PreudSt 1984) 



1 300 in 1983 
In Uganda: 




Year 


Tons 


1955 


3 


800 


1957 


9 


000 


I960 


12 


311 


1961 


11 


878 


1962 


11 


000 


1963 


10 


268 


1964 


10 


042 


1965 


12 


032 


1966* 


13 


382 


1967 


12 


981 


1968 


12 


000 


1969 


7 


449 


1970 


9 


530 


1971 


9 


500 


1972 


19 


400 


1973 


13 


000 


1974 


13 


000 


1975 


19 


100 


1976 


9 


100 


1977 


20 


600 


1978 


20 


600 


1979 


17 


000 


1980 


13 


000 


1981 


6 


000 


1982** 


10 


000 


1983 


4 


000 


198A 


4 


000 


1985 


6 


000 


1986 


3 


200 


1981*** 


15 


000 



(MtiMt* for «ntir« laka) 



* 1966-81: FlshariM Dapartnant* Entabba* Govt, of Qgaadat eltad In 

IDU, 1983 

** 1982>86t Statlat. BondaaMit Uadacbarlolit Ucaada, 1988 
*** Gludlealll et al., 1987 

Potential annual yield: 

In Uganda: 18 240 t (64 kg/h« - Giudicelli at al,, 1987} 
In Uganda: 12 000 t (42 kg/ha - TDRI, 1983) 

cocai lake: 25 000 c (47 kg/ha - Prouda, 1984) 

(13 500 t la Ugaadat 11 SOO t In Zalra) 
total Ukmt 34 000 t (64 kg/ba - GindleaUi at ml., 1987) 



Kay rafaraaea for Laka Albart (Mobutu)! Prouda, 1984 
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OGAHDA 




Fig. 3. LAKE AND RIVER SYSTEM IN S.W. KIGEZI 
(after Visser, 1962) 
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Geographical Data 

Location: Uganda - l*38*ll 33*S7*B 

Hmx, Imagtht 30 kn 

Mm, widtht 11 km (aMmt 7 Im) 

Surface area; circa ISO kn 

laflcwiag river: Lochamoa 

Sjpaelal /MturiMt F«rt of I^FOg* Lak«« eoaplnc 



Physical and ehemical data {TaIHhb & TaUlaSt 
Coaduetlvleyf 365 juS/eoi 



daea 

Ideal mnaaml emtdtt 2 000 t la 1960; 984 t In 1969 



Loemtlmt Ht/mim - l*18'Si 29*S4'B 

1 973 m 

.2 



Alt±tudmt 
Surface araat 

Max. leqfebf 

Outflowing river: 
Spmcial features: 



(•M Fls*. 1, 3) 



(WelcotuMt 
(max) 



57 km' 
39.3 I 
24 km 

Ruhuma 

The Ruhuma River, 
the Kuhuna 9mma 



1972; 



(90 

■aln Tagatatlon (Vleaari 



Into which Lake Bunyoni dlachargea, goea Into 



.2 



)t • wlda 

1962) 



vallar vlth papjrua aa 



Phvaieal and ehamlgal data 
Coaductlvitjt 99-135 ftSlcm 

260-262 pS/cm 
27S>300 pS/cm 
Airfaea ee^peraeuret 21-22*C 
fBt 7.0-7.2 
8.0-9.3 
7.7-7.8, 

Alkmlinityi I x 10'^ 



(BAFRO, 1954) 

(Tailing & Tailing, 1965) 

(Vlsser, 1962) 



(EAFRO, 1956) 
{Tailing & Tailing, 1965) 
(Vlsser, 1962) 
12-19.8 (EAFRO, 1954) 



(EAFRO, 1954) (Tall.& Tall., 1965) 



K 
Oa 

CI 

8102 

■02-1 
■03 



11.3-19.2 

6.0-18.0 
2-4 
0.03 



ma/1 



11.3 
73.2 
6.0 
2 



(Visser, 1962) 

6.1 

7.5 
13.0 

2.2 



1.07 
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(Iat«roatlen*l «»t«r) 

Geoxraphlcml dmta (see Fig. 4) 

Loemtioat Dg«ul«, Z«lr« - 0°0A'-0*'39'Si 29''20*-30**B 

lltltudtr 914 ■ 

tefaM araai Uganda: 670 la:.^ (29S)| Zaizst I 690 1^ (71X) 

Total: 2 300 km^ 
Dapcbl 117 m (max); 34 m (Maa) 

Volume: 78.2 ktT - 90 lar 

Hue. length: 90 km 

Max. width: 40 km 

Major lafloi/lag rlvmrat Sutahuru (alao eoonactcd to Laka Gaorg* by th« Kaaiaga 

CHubiimI)) Kvladlt LBholsif Tthirin 
PuttlmfiaB rivart Baalikl 



Cofuftieclvlty} K20 900 /iS/cm (BAFKO, 1954} | 

925 ^S/cm (TaUiBg & Tklliag. 19«5) 
Surf mem eaaparaeuxaf elrea 26 *C 
Olaaelvatf aoZltfaf 521 mgtl 
fH: 8.5-9.3 

Zoolc camposltlont (Tailing & Tailing, 1965) 

■a/1 



Ha 


110.0 


K 


9.0 


Ca 


12.4 


Ms 


47.3 


BC034C03 


COO.O 


CI 


36.0 


SO4 


31.0 


fl02 


6.5 






IO3-I 


24.0 


PO4-P 


18.0 


Ttotal P 


127.0 



F±ebar±ea data 

of flab mpmeimmt 53, of «faleh 28 ara elehllda (Graanaood, 19M) 
Jbia eatcJiea; (Jensen ee al., 1983; and Vaklly, 1989) 

Tilapla (Oreocbroais nlloticus eduardlanaa) 60-70Z 
Bagrua (Bagrus docmak) lOZ 

Barbua (3mrbua altlmnmlim mdu mrd i mau m) 52 

Trotoptarua (Protopteram mmthiopieam aaCfclepleuai 102 
Clarlas (Clarias garieplnus) 102 

No, of boaca; Is Zaire: 700 canoes In 1988 (Vaklly, 1989} | 

is ITfaada (laeludias Laka Oaecgalt 973 la 1982 IJOKl, 1993) 

Ibcal caeekf la Bdiaada 

Mlacellaneous aouremm 

(Motet Dua to tlia variety of aouceaa and ■athoda uaad, thaaa 
•atlaataa do aot aaeaaaarllj vaflaat tha aatual catohaa.) 

2ti£ Tone 
1955 2 500 

1957 7 000* 

1960 5 162 

1961 6 342 
19«2 C 751 
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TAH llfflifiWf (eont.) 

Fisheries dac» (cont.) 

M^«^«^jj|gjgj aourcea 





1 


fon« 


196S 


6 


464 


1964 


5 


829 


1965 


7 


846 


1966 


7 


890 


1967 






1968 


12 


808* 


1969 


11 


826* 


1970 


5 


700 


1971 


8 


100 


1972 


7 


000 


1973 


7 


100 


1974 


6 


600 


1975 


8 


400 


1976 


7 


700 



* Ineludac Lake Goorgs and Kaslnga GhaaiMl 



Definite soureea (in tone) 



Total 



D«iin« 1989 



1961 to 1988 



Dunn, 1989 present • 
Gludlcelll eC al., 1987 1985 

IDRI, 1983 1983 

Vaklly, 1989 1988 10-11 000 

Welconme, 1972 1969-1970 10 351 

Walconta, 1979a - 5 000 

8«« Table 4 1972 to 1986 



5 564 4 2 265 
(average) 

±4 000 



* Includes Lake George and Kazlnga Channel 



Poteaeial Bnnaal yield: (In tons) 



6 500* 
3 000 
S 731 

aee Teble 4* 



10 400 

14 000 
16 082 



Author 



Total Lake 



Jensen et al., 1983 
Gludicalli ec al., 1987 
Vaklly, 1989 

TDRI, 1983 
Dunn, 1989 



15-20 000 



10 000 



11 000* 
4 000 



13 000 
15-16 000 

14 000 



* Ineludaa Lake George and Kaslnga Channel 



Kay refereDcet for Lake Edvardt Vaklly, 1989 
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Geotcravhictl dacm 
Locations 
AXtltadmt 
Sarfmem mxwmt 

Depth : 
Volume I 
Mur* leagtht 
Max. width: 
Outflowing river: 
Cmtchmeat AXWat 
OutfUmt 



Pbvalcal and chmmical dmtm 

Coaduetlyityt K20 16S (BAFRO, 1954) - 207 (BeadU, 1932) viBfem 

210 ySlcm (In vet season of October 1967) to 

235 iiSlcm (In dry season o£ July 1967) (Vlner, 1969} 

Surface temperaturet 2S-35*'C 

Diagohni •oUdei 26A mg/1 (Hurst, 1925) 

pBl 8.5-9.5 (Dunn ec al., 1969) 

Ogygtnt 8inr£«e« «»tsr«l 2502 Mturatlon during day 

bvlov Mturatlon during night 
BottOB VAtmrst b«lo» ••turation (Burgls, 1987) 

Ionic coqpMiCloaf (fxoa Tissr, 1969; 



Wet season 


Dry aeaaon 


jviT mi 


Oat. 1967 




meq/1 


■eg /I 


Ra 


0.89 


0.85 


K 


0.114 


0.097 


Hi 


0*6 


0.64 


Ca 


0.722 


l.O 


BC90) 


1.25 


2.0 


CI 


0.215 


0.26 


8O4 


0.375 


0.3 


Mn yg/l 


40.0 


20.0 


Pe (Total) Vlg/l 


520 


332 


SIO2 mg/l 


20.5 


20.0 


Hltr Often 1 






(total) mgil 


2.4 


2.7 




0 


0 


103 Vg/1 


0 


28.4 


HH4+ Ug/1 


51 


0 








total PO4-? yg/1 


200 


240 


•olubla ro^-P Vg/1 42 


18.5 



AoeoaTDt&atle production: (cited In Beadle, 1981) 

(Jhloropfayll a in avvbotle sooot 70-280 mg/uL 
IbotOAyntlMtle (groAa)t 5.4 gC/or-dqri 1 980 tfittTtyax 



WiahariM rfata 

Ito. of boat*! 878 canoes In 1982 (laeludljig Ugandan «atara o£ Lako Edward) 

(IDRI, 1983) 



(WelcooBM, 1972) 
Uganda - 0*05*1-0*05 *8| 30*02*-30*18*B 
914 « . 
250 1a|2 

7 m (max) I 2.4 ■ <Man) 
0.5 km^ 
23 kn 

18 km 

Kaslnga Channal to Lake Edward 
9 000 km^ 
53.5 
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MK flBWffB <eent.) 

Fisheries dac» (cont.) 
Toeal emteht 



Yaar 


Ton« 


1955 


3 500 


1957 


7 000* 


I960 


5 021 


1961 


4 175 


1962 


5 133 


1963 


4 517 


1964 


4 245 


1965 


4 697 


1966 


3 250 


1967 


2 438 


1968 


12 808* 


1969 


3 950 


1970 


A 242 


1971 


2 800 


1972 


4 300 


197S 


2 800 


1974 


3 200 


1975 


4 400 


1976 


4 700 



DBflnlta aourems 

1967 2 438 (WsleooM, 1972) 

1969 3 950 (Welcorane, 1972) 

1970 4 242 (Weicomne, 1972) 
1972-1986 ••• Tabl* 4 

1983 6 500* 

1950-88** 3 171 + 1 093 (■taadard d«vlatiOB) (Dunn, 1989) 

1989 5 000 (Duaa, 1989) 



* inelttdes Lake Bdmrd and Kaslat* ChanMl 
** average flald* 39-jMr parlod 

fotmntiMl amuiai yield 

IDRI, 1983: 11 000 t* (+116 kg/ha) 
Karr, 1966 t 5 000 t 
Dunn, 19891 S 000 t 

* Inelttdaa Laka Bdward and laainga Chaanal 



Geoxrap h lea 1 data: 

LocMCioa: Uganda - O'SS'S; 31<'07'B 

Altitude t 1 230 n (Worthlngtoa, 1932) 

Surface treat 36.3 km^ (Worthington, 1932) 
Depth: 4.1 m (max) (Worthington, 1932) 

Muc. lengch: 20.0 ka (Waleoma, 1972) 

Hue. wldtbi 3.5 km (Walcoome, 1972) 

Oueilowlqg rlvar: Rlball diacharglng, via the Ragara River, into Lake Victoria 
Speelml faatures.* part of a cctt- lex of lakes (Rachlra* Kljanebalola, Nakivali, 

Hburot ate.) and axtanalva papTma mnmif (Burgla ac al., 1987). 
Tbm aliM tad ahapM of tha lakaa tlMualvaa vary from yaar to 
jaar (Vorthlngton, 1932). (8aa Flga. 1, 6.) 
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D fiMPA 



LAKE KArnTB A (coot.) 

physical and chemical data (1forthlllston« IW2) 
Temperature: 25-26 
pat S-8.4 

Fl9klHFi9a data 

FiMh gpeeloat indigenous in 1932; Clarias spp., Baplocbromlt app. 

tntroducadt various •p«eie« of tUi^lA (Horthintton* 1932) 

Tofl emteht 

Y«ar Tona 

1960 1 014 

1961 1 000 

1962 1 000 
19«9 1 000 
19«4 1 086 

1965 1 100 

1966 1 100 



Location: Uganda - 0*08*8| 29*52*B 

Altitude: 895 m 

AirfaM »ft 2.45 1^ (IblMk, 1978) 

Depth: 0.33 ;p (max) (Ifalaek, 1978) 

Max. length: 2.3 km 

Max. width: 1.5 km 

Special feetureat ahaHxm and eomeaintraCad aallaa eratar laka* Sodiua ehlorlda la 
doalnant and the laka has long baan the oantra of trada la aalt« 

which Is evaporated in pans along the shore* TfaiO aalt haa a 
diatlncCXve pink colour. (Burgia, 1987) 



Physical and chemical data (Malack, 1978) 

CoodkieelTltrf ^20 000-166 000 fi8/eB 
Tampermtnnt 29.6''C 
fBt 9.7 
Zeoic eoa^oaieloflf 

HC03-K:03 1 544-2 400 meq/1 

8102 6.4 ^/l 



l ara gATiBwa 

Geos^raphlcal deta 

Loeetiont Uganda - 1**20'S| 29**47'E 

JChc. Imagdii 2 lot 
W. widtbt I km 



Fiaheriea data 

No. of fiabermen: 6 in 1969 

Toeai eaeebr 7 t la 1969 
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Geographical dmt* 
Location: 
▲lelcudat 
Surf mem mrmmt 

Depth: 

Max. leagcbt 
ffuc. wldthi 
Outtlairiag rivmrt 



Sp*el«l fmmtarmmi 



• 0'42'S; 31'18'E 
(Worthingtm* 1932) 

MX) dforthlastoD, 1952) 



1 22« ■ 
42 kn' 

6.8 o (I 
30 km 

2 kn 

Rlball dlacharglng, via tha Kagera KLvmVt Into Lake Victoria* 
Overflow Into the Klball Rlvar bappana about avary 12 yaara 
(Worthinfton, 1952) and batwaan aueh tlaaa tbm lalea haa no 
outlat. 

part of a eoaplax of lakaa (lachlra* Xijaiiabalola» Iaktyall« 

Mbttro, etc.) and extensive papyrus swamp (Burgle, eC al., 1987)* 
Tha alzaa and shapes o£ the lakes themselves vary from year to 
yaar (Vbcthtagtont 1952). (floa Flfa. 1» 6.) 



fhvsicsl and chemical data (HortlllJlgtoa» 1952) 
ra^paratura: 23. 3-24. 8 *C 

pBt 8.5 



flail mpecimsi 

Main catches t Bmplocbromis spp.; alao CZarlaa* Araeopceruat OraoditroBla 
niloticus, 0. aaefilaiieiia» 0. wmxiahiltm (Okaronaiit 1975b) 
Total annua 7 eaccii and effort: 

Years 3SBt 

1960 to 1962 500 

1963 to 1966 800 



ffr?irrflr M«»^ ^fc" (nalnly eltad la Burgla at 1907) 

LocBtioni Uganda - l*56*-56'l| 52*52*1 (8m Fig. 7) 

Altitude: 1 033 m 

Sartmem avaa* 508 ka 

0apebf 5.3 m (max)) 4 « (maaa) 

Muc. length: 69 km 

Max. vidtb: 5 to 8 km 

Outflcnrlag rivmrt 20-km-long chaimol to Vletorla Nile River 
SpmeiMl ^atimac part of i^oga Lakaa eoaplax 



Geoerapbleal rfata 
LoeaClont Uganda 

Fisherlea data 

Mo. ot flshameni 4 In 1969 

Ttotal aanaal eatohi 4.5 t la 1969 
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Geograp h ical data 

Location: Uganda - 0*ll»8| 30*08*1 

Surface area: 2.6 la^ 
Hue. l»agtbt 2.5 In 

Hut, mdtht 1.5 In 



KYOGA LAKES COMPLEX 



GmoarmahlcMl dmtm 
Leemtiont 

Alti tudc : 
Surface ares: 



Uganda - l*.2«Wt 92*20*.34*20*B (••• Fig. 7} 

1 033 m 

2 700 kn^ (but varies with time) 

4 735 looT of the Lake Kyoga catefaMBt conalata of 
lakaa aado up aa follovat (Burgta* at ml., 1987) 

Area 

508.1 

1 821.6 
93.1 

200.0 

2 622.8 



Lakes 

Kwanla 

Kyoga 

Nakuwa 

Other small lakes 
Total 



and 



Qipologoaui and Haaafmi 



Saslbva 

Nalgoobwat 
Lwere 

Small lakes & swamps 
Swaaq^a of Lakaa Kwanla k Kyoga 
Swanpa batman Olya and Lako Kvanla 
Swamps of Lako Vletorla catebmant 

Total 



467.5 
528.8 
29.4 
404.4 
386.3 
136.9 

2 004.6 



D9ptbt 10 :ii (max); 2.26 ra (mean) In Laka i^Ogat 1987/88 

(Marriott et al . , 1988) 
Hut. length; Lake Kyoga - 90 km (varies with time) 

Hue, vidcbt Lake Kyoga - 15 kn (variaa with tina) 

Jl^/er Iniloirlng rlvvet «hlta (Victoria) Vile 
OutiltwiDg river: White (Victoria) Nile 

facial feacurea: During years of high water level (I.e. 1965-71) the entire Kyoga 
eonplex baeonaa a eenfluant ahaat of vatari during yaara of low 

water (i.e. 1983) the complex breaks up into numerous distinct 
lakes. The largest are Lakes Kyoga and Kwanla. Smaller lakes 
include Lakes Bislna (- Salisbury), Opeta, Hyaguo, Nyasalai 
Adola, Kadika« Kondo, Haaiaaajatlt Naragaga* Hablgaga* Haiiaapaa«t 
t Ka»l and 



Pbvaleml aitf yf.— <^.t A.r. - Laka Kyoga 

Coadueelvltyf K20 (in 1988): 90 to 200 |l8/«ai, maaa 128 fl8/em 

(Harriott ec al.. 1988) 
Surfaea taaiparatura: + 28.0*G 
pffi 7.6-9.0 
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<eaot.) 

Physical and cbemi cMl data (cont.) 
Xoale ecmpe»±t±oni 



(Kmo, 1954) 


mmll 


■« 


10.8 




R 


9.6 


6.6 


C« 


21.7 


14.1 


Kg 


13.8 


7.5 


HC03+003 


133.0 




CI 


12.0 


8.7 


SO4 


31 


2.9 


SIO2 


34 










NO2-N 


22 




PO4-P 


220 




Total P 


272 





1974) 



Fiaharias data 



(cited fron Harriott et ai., 1988) 

Worthlngton (1929) reported 46 £l«h apedee* the majority of 
vbleh occurred also In Lake Victoria. In order of eeononlc Importance, 
theae are: Oreochromis variabilis, 0. esculentus, Bagrua doaaaCt 
Clmriaa moasaa^icua, Frotopterua aetbiopicua, BarbvM aiciaiiail«( 
ffdiilba w^tua, Aleo abaadanti Latea vlotorlanua and nuBarotta 
apaoiaa of Baplochroalnea. 




» TO 7171 73 7* 75 it 7t 715 79 80 SI tt 

TIME (yeara) 



•3 0* tS 07 



1969 catch data from Wei comae (1972) 
1971-81 catch data from Fiaberies Dept. figurea 
1988 eateh data frem AW Sumy aatiaatea 



Fig. 8. ROGA LAKES COMPLEX CATCH, 1969-1988 
fMirrlotc ec al., 1988) 
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^ ^'^ff fffflHiM (eooc.) 

litofcMia* dmtm (coat.) 

TIm Introduction of Oreochroaia ailoticum and Lac«« nilotleua 
(aatong others) b«t«e«n 1954 and 1957 producad tha dadlna of most of 
ths tndlfanoiM flah population. By 1969 1 tliMO cvo introduoad fiahM 
eaaprlaad nora than 80X of tha total i. uMirelal cateli. 

The Ryoga fishery appaara to have bean most productive in tha 
1970' a. A decline in the eatdl ftOB the lake was noted in the early 
1980* a and by 1985 L. alloticaa eonatitutad laaa than 20Z of tha total 
cooMrcial output. 0. nilotleua had baeoaa tha alngla doolaaat 
spaciaa in the fishery. It has been suggested that tha use of aeinea 
la tha ahallov watara of Kjoga la partly raaponalbla for tha daellaa 
of tha Wla pavdh* 

Ko. of bomtBt (canoee) 

2 200 (1961) 

2 121 (1969) 

4 371 (1970) (Flsharlaa Dapt. Sttvyay) 

7 000 (1983) (TDRI, 1983) 

3 459 * 654 at 95X confidanca (1987) (Marriott at ai., 1988) 
Mo, 9i mtBt 40 000 <Marrlott at al.» IMS) 

Altai aaoHal catch: 

/figceilaneoug sourctts 



Year 


Tons 




Yeav 


T<?ft9 


1955 


3 000 




1965 


18 


018 


195< 


4 500 




1966 


19 


577 


1957 


5 000 




1967 


25 


905 


1960 


13 210 




1966 


32 


580 


1961 


12 066 




1969 


48 


900** 


1962 


13 813 




1970 


62 


100** 


196S 


16 755 




1971 


89 


700 


1964 


IS 261 












»t 1072) 










aa laalndai 


Uhlta (VleterU) lila Bivar 






Definite sources 










1972-1986: 


aaa Tabla 4 








1969- 1988 t 


aaa Fig. 


8 








1983 


35 000 t 


(TDRI, 


1983) 






1988 


57 000 t 


(Marriott at al., 


1988) 





PMaaeial anaial yUUt Uka lirega CiplaKi 65 000 t (nu, 198S) 



(• data from Burgis, 1987) 
loeaeieat l^aada - 1*13'S| 29**43'B (aae Fig. 3} 

lleitadWi 1 7S0 

Surface avaaf S lar* 
Depth t 7.S « (aax)* 

Obt£Zoirf dlaohargaa to Laka MBtanda Tla a papfxaa mnmf* 

Physical and chcaicsl daca 

Temperature! circa 20°C (Burgis, 1987) 

Conductivity^ 260 n S/ea (Tailing k Tallin^, 1965) 

275 |i 8/ea (Vlaaar, 1962) 
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MKT tfffW (cent.) 

Physical and chemical data (cont.) 

fBt 7.4-8.0 (Tailing & I^lliiB* 1965) 

7.3 (Vlaser, 1962) 

Ionic eampoaitiont (fislllng (t Talllngt 1965) 





og/l 


Na 


10.8 


K 


9.6 


Ca 


20.8-21.7 


Mg 


13-13.8 


CI 


12.0-14.2 


SO4 


21-27 


8102 


19.S-34 


H003-KX>3 


2.10-2.18 






1K)3«R 


22 




220-228 


Total P 


2A0-272 



Flaberlea d*t* 

Ko, of fimbrnxmrnm 33 in 1969 

Totml unmud eateb: 27.76 t In 1969 



Locatloat Uganda - C^AO'S; SO^Se'E (■•• Fig. 6) 

Altitude t 1 230 m (Worthlngton, 1932) 

Surface area: 10.4 km^ (Worthlagtea, 1932) 

Hax, loagtht 6 km 

Ibz. Mlrfebf 3 kn 

ZnfloMlAg river; Rlnzl 

OttCflowlJig riven Klball 

8peei*l fMCuravf part of • eeaplox of lakoo (Kaehiro, Xljaaobalolo, llaklvallt 

Kburo, etc.) and extensive papyrus swamp (Burgls eC al., 1987). 
The sizes and shapes of the lakes themselves vary £roD year to 
year (Worthlngton, 1932). In 1983 Lako Hbuxo vaa gasattod aa a 
■atlonal Park (Burgls at al., 1987). 

Fisheries data 

Fiab species: Indigenous in 1932 t 

Clarlm» app., Baploehrmif upp* (Wertlilngtea, 1932) 

introducadi vaxloua apaelaa of tllapla 
PoCenCiai annual yield: 

latlonal park alaea 1983 | flahiag roatrlotad 



Pfl^ HlfFTIin*f 

Geoitrapkical data 

Location: Uganda - l*12*St 29*40*B (8oa ?lg. 3) 

Aiticudex 1 790 m 

surface mnat 23 km^ 

Depth: 56 m (max) (Vlaaor» 1962) 

Ittflotrlag river: Ruhesanlnda 

Otttflewiag rlvari laku Uvort through a papyma swamp 
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Physical and chemical data (Tailing & Tailing, 1965) 

Conduetivityt K20 200-230 fiS/ea 

pBt 7.8-8.5 

Ttapmrmtarat 21«22*C 

Ionic eompoaitlooi pk/I 

Ca 25 

HCOs+OO) 1 

CI 2.06 

SIO3 16 

Plabariaa data! no fishing in 1969 



Geographical dacu 

Location: Uganda - 0*22*8| 31*54*K 

Alcltudet 1 136 m 

8artae» araar 30 kr 

Depth: 5 m (max) 

Max. length: 8.5 km 

Max. viitkt S.O km 

Oatilain dlaehargaa to Laka Victoria through a aandbar 

Physical and chemical data: JoM, 1967 (BMidl** 1981) t 

CoBductivityi 25 |iS/cm 

pBt 7>8.2 

loaie eampotition: meg /I 

Na 0.090 

R 0.028 

Ca 0.060 

Mg 0.020 

HCOj-lCOs O.IAO 

CI 0.040 

8O4 0.019 

riabmrlea data 

Fl&b fpaeiMf (After GrMOPOod, 1965, and Burgia et al., 1987) 

y toditti " * * anaalaa i Haploeh r c m ia (4 «nd«Blc), Peot<^tmra» 
MBtblopiaxat AZe«te« iiiirae» Clarlaa aoaaaabfeua, Bagraa deemae, 

Schllbe myaCtiaf and Synodontia afro~fiacberi. Gnathonemus 
Imgibarbia and Clarlaa waraarl ara raatrictad to tha cvaa^s. 
Intradneaa to tha 1950»at 

Oiraoefcroila aiIocletM» 0. Isuecatiettta, Tilapla aiHii, 



LAKE NAKIVALI 



GeoitraDhical data 
locatioai 
Altitude: 
Surface area: 
Dmptht 

Imagtht 



(saa Fig. 6) 

OgMida - 0*47*81 30*S3*B 

circa 1 230 m 

26 km^ (Horthlngton, 1932) 
3.5 m (mK) (Wbrthlnctan» 1932) 
14 ka 
6 iDi 

OMtle0tBg riwari Ubali, dlaebargliig via tiM Kagara llvac liiee Laka ?letoria 
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TAW noTVLJi (eontO 

geographical data (cont.) 

^melBl fmmtuns: part o£ a complex of lakes (Kaehirat Kijanebalola, Naklvali, 

Mburot etc*) and extensive pepTrue evMip (Burgle ec al,, 1987). 
The el>«e and ehepee of the lakes theoselvee vary froa year to 
year (WarthlnstOB, 1932). 

Fftrflffttl tfrf ffhf (Vorthington, 1992) 

renperaturof 2A.8-25.9*C 
pHt 7.7-8.5 

F±jihmr±ma d^tM 

Fi»h apmdaat indigenous In 1932 1 

Clarias spp., Haplochromis spp. (Wort;hlngto«l» 1932) 

introduced: various species of tilapia 
foCal annua 3 eatefcf 

Year Tons Year Tone 

1960 655 1964 986 

1961 600 1965 109 

1962 895 1966 274 

1963 551 



Ceograpiilefll data 
Loeatiem Otanda 

Fiaiieries data 

Ko, of flahenMn: 30 in 196 9 
refcai aaoital eatcJit 150 t in 1969 



Geographical data (Melack, 1978) 



Loeatlont 
Altitudes 
Surface area.* 
Depth: 
Shoreline I 
Special feature; 



Uganda - 0* 17*8 1 30* 02 *B 

975 m , 

4.4 kn^ 

4.9 m (max) 

3.75 In 

Crater lake 



Physical and chemical data (Melack, 1978} 
Ceaduetivityt 875-908 fjS/em 
TeaperatUMf 24.6* C (near botton) 

pBi 8.7-9.1 
Oxygen: 118Z eurfoce 



Ionic cooyiosition: 



Ca 

Mg 

Si02 

HCO3+CO3 
PO4 



ma/l 

37.0- 54.4 

Al.O 
32.1-124 

10.1- 10.8 meq/1 
3 400-4 200 fig/1 



Fisheries data 
Total annual catch: 



52.7 t in 1969 
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Geographical data 

LocMtion: Uganda - 1* 39*lt 34* 1I*B 

Sur/aca area; 42 km^ 
Ibx. ImagAt 10 km 

Max. width: 6 km 

Special features: Pare of Kyoga Lakes Complex 



LAKE SAKA 

Geoxraobical data (Melackt 1978) 

Leeationt Uganda - 0* 42*lt 30* 14*1 

Altitude: 1 520 ra 

Surface area: 1.1 ha 

Depth: 8.5 m (aax)! 2.7 ■ (aaaa) 

Shormlitmi 430 ■ 

Speeltl faatoraf Cvatar laka 

Pbvaical and cbemicel data (Halack, 1978) 
CeadaeawA^i 533 |i8/ai 
Tempermtani 21* C aaar bettoB 
pH: 7.2 
Oacffaat 1S7X at 0>5 n 

Zenle eempoeicion ag/X 
Ca 54-57 
Mg 31-33.4 
SIO2 30-42 
BCO34CO) 7.0-7.5 neq/l 
PO4 100 fig/1 

Fitheries data 

IR». of fleteamnt 2 la 1969 
IlBCal mnmal eaeefcf 5 t ia 19C9 



LAKE VICTORIA 

(latMOAtimal «mt«r) 



Xoestloof 



(WaleoMM, 1972) (a«a Fig. 9) 

Kenya, Tanzania, Uganda 

0« 20'H-3« O'S} 31* 39'-34« 53'E 

1 136 ■ 



4 100 km: 



Oaptbf 

Hex. length: 
Max. width: 
Shoreline t 
CacelHMae mxmmt 



33 700 Vml 
31 OOP km^ 
68 800 km^ 
c)f 40 ■ (Mas) 



Kangra 

Tanzania 
Uganda 

local 
84 ■ (WK 
400 km 
240 km 
3 440 km 
263 000 km^ 
Knjor iatlemiag riwuMi Eagera, Hsola, Tala 
OutiUmiag riwari Vletorla ULl* 



(6X) 
(49X) 
(45X) 
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Fig. 9. LAKE VICTORIA 
(Waleamm, 1972) 
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MffF TTCTfflliTA (eont.) 

Phvslcul and cbemical data 

Conduetivltrt K20 91* to 98** ft Sim («UIIO, 1952b) (•«lAnO, 1954) 
Surfaem taaparAtOMt 23-28* C 
MMolvmf •oZf<f«r 97 ng/1 

faYif 9IHl9 gUif 1- 8.2 (Tailing k Tailing. 1965) 

9.0 (OrduM, 1929) 

flPfta late: 8.0 (Tailing & Tailing, 1965) 

8.5 (Graham, 1929) 
Ifloltf empoBltiMi (Uno, 1952b) (Talllag fc Talllag, 1965) 





ma/1 


ma/l 


■a 


12.5-19.5 


10.4 


K 


3.7-A.2 


3.8 


Ca 


5.0-7.0 


5.6 


Mb 


2.3-3.5 


2.6 


HCO3+CO3 


61.0-67.1 


54.9 


Cl 




3.9 




0.8 




Si02 


3.9 


i.2 




PR/1 


i 1 


■O3.H 




11 






13 


Itetal P 


• 


47 



F±aher±ea data 

Wo, «f ii*h »p»eim»: 177, of which 127 an elchllds (aoatlj Baplodtg^ala spaelaa) 

(GrMnnroodt 1964) 

Introduced : 
-la th* 1950'e: 

OraociiroBl* ailocieutt 0. laucottlettUf TilBpim Millil, 

r* renimUit 
-la Imtm 1950*6, beginning 1960*«t 

Lates nlloticus 

In idM I960** and 1970*8, Haplocliroaila species constltutad an Mtlaatcd 80Z 
of th* laktt'a fiah bloMaa (FAD. 1973). 

In tha late 1970 's and in the igso's, the Nile perch L. nlloticus population 
increased extremely, to the detriaant nainly o£ tba flaploehromla 
popvlatlflo. (aaa Tabla 6» nndarllnad) 

Fran data provided by the Fiahariaa Department between 1971 and 
1975, the relative importanea of tha Ula Pareli laeraaaad aa 
foUowat (IDRI, 1983) 

Nile Perch 
ISML Z of total catch 



1971 0.3 

1972 1.0 

1973 3.0 

1974 5.0 

1975 16.0 

1982/83 30.0 (WKt 1983 aatlaata) 



It la anticipated that the Nile Perch population will decreaae aa 
tha Jbploe&raala atoeka ba e oaa aarloualy daplatad. (mi* 1983) 

Bo, of boats I In Uganda: 2 643 canoes in 1970 

2 900 eanoaa la 1983 (IDU, 1983) 

Jfala cacdiaai aaa Tabla 5 



Copyrighted iiialerial 



UGAgDK 



294 



TAFi YTCTWITft (eont.) 



Tabla 5. H/LLM FISH CATCU£S IN UGANDA, 1975, 1979 
(mftmr lajaolda C eembawal, 1998) 



8pacl«« 


1975 


1979 




ftl 




Ceseuleacua 


70 


180 


O.filZoclett* 


S 890 


750 


Other tllapla 


1 040 


720 




2 930 


6 530 


La tea 


250 


190 




195 


1 570 


BtploehrmiM 


1 «90 


1 550 


Cl a lias 


2 584 


3 029 


Barbua 


2(0 


360 


Syoodoatim 


70 


2 540 


Mormyrua 


40 


130 


Labeo 


10 


40 


Sehilbe 






Raatrineobola 


10 


70 


Other small mljud 






TOTAL 






Source* t CITA. 1981 t 


DPK Stetlttleal Btilletinei 





Bwathondi, 1988. 
Note; Mo figures are available for Ugaoda for 1985. 



Table 6. LAKE VICTORIA - TOTAL FISH PRODUCTIOfl (t), 1975, 1979, 1985 
(affv Raynoldm fi Grmboval, 1988) 



SDadas 


1975 


X 


1979 


Z 


1985* 




0. esculentua 


• 3 690 


4.8 


94 


2.2 






O.tUloClcua 


6 092 


7.9 


3 320 


3.2 


20 093 


10.7 


OtlMr tllepla 


3 509 


4.6 


6 355 


6.0 








10 1A6 


13.2 


13 482 


12.8 


9 276 


4.9 


Latma 


301 


0.4 


4 476 


4.3 


87 637 


46.7 


Protopceraa 


7 8AA 


10.2 


6 445 


6.1 


4 200 


2.2 


Hmploebramia 


22 458 


29.2 


29 909 


28.4 


11 578 




Clmrlmm 


6 382 


8.3 


7917 


7.5 


6 107 


3.3 


BarbiAs 


775 


1.0 


1 141 


1.1 


515 


0.3 


Synodoncla 


2 491 


3.2 


7 356 


7.0 


9 278 


4.9 


Mormyrua 


178 


0.2 


897 


0.9 


402 


0.2 


Labeo 


1 719 


2.2 


7 332 


7.0 


544 


0.3 


Sdiilbe 


1 069 


1.4 


1 958 


1.9 


1 582 


0.8 


JtasCrlne ob ola ** 


4 558 


5.9 


10 989 


10.4 


25 866 


13.8 


Other small mixed 


5 707 


7.4 


1 419 


1.3 


10 417 


5.6 


.ISttli 


^* 




105 267 




187 495 





jgoattftt CIFA, 1981; DFK Statistical Bulletins! Bwathondi, 1988. 

* Figures for 1985 combine Kenya and Tanzania only. 
•* Tansanla eooblnes Raatrineobola vith "Other small mixed". 
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UGANDi 



Wlmbmtima df (eeat.) 
Toeal tamml oBteb: 

MiscellMneous sourcaat 



Year 


Tons 


Year 


Ton^ 


1955 


10 550 


1965 


24 000 


19S7 


22 too 


1966 


27 000 


1960 


22 700 


1967 




1961 


23 000 


1968 




19«2 


23 500 


1969 


M 177 


1963 


2A 000 


1970 


34 800 


1964 


24 000 


1971 


38 070 



£t£lal£t_iaHcsicx. 

1903 22 000 (IDRI, 1983) 

1972 to 198< ••• TAU 4 

FotUBtial annual yimld$ la 1%aadai 45 000 t (14.5 kg/hai nu, 19S3) 



Geoxrapbical data 

Location: Dganda - 0*20*llt 31* S3*B 

244 ka^ 
<9 n (MX) 
28 ka 
17 la 



Surface trmat 
Aipeftt 

vidtb: 



r±ahmrima data 

Ibla eaedkaai 



Jli». of beacat 



Oreochraaia niloticua (Introducad) , 

O.leucoaciecaa« Tilapia ailHif Clariaa 0p«t ProcopCerua sp. 
(OkaceaoBf 197S, ettad hf lorgia ae al., 1907) 

250 In 1975 (Okaronan, 197Sa) 
250 In 1983 (TDRI, 1983) 
Xbeal aanual oaCcA: 1972-I981: eee Table 4 
19831 2 000 t (IDRI, 1983) 
ftatantlal annaal jimUt 

4 000 t (184 kg/lia - IDtl, 1983) 



wane CMBHi f -a™ 



la tha lift Vallay and oo tha xwlghboring i^laada la vaatara Oganda thara axa four 
olnatara of voleasle eratara eentainlog a total of 89 lakaa. 

Malaek (1978) raportad tha raaults o£ a linnological survey o£ 16 o£ thaaa volcanic 
axatav lakaa* Iha folloalag data ara takan fvoai Malaek, 1978. 

"Tha lakaa range in latitude from 0° 42'N to 0° 19'S and vary in altitude from 1 520 
to 889 ai abavaa aaa lanrol* 

*Baaad on tha eooeantratlon of diaaolvad aalta la tha aurfaea vatars tha lakaa oaa 

be divided into a concentrated saline group (electrical conductivity >1S 000 /iS/ea 
at 20* C) and a dilute group (electrical conductivity <1 000 pS/ca at 20* C). All 
tha lakae were alkalinat aad tha pi of thalr aarfaea vatora rangad froa about 7.5 
to about 10.2. 
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.UGABD4. 



(cent.) 

"The midday temperatures of the surface vaters ranged from 22.5 to 26.65° C In the 
dilute lake* and from 26 to 33* C In the ealliM lakes. In the lakes with persistent 
tliermocllnae th* t«np«ratucM o£ thm v«t«c SMr th« botton v«rlad iron 20.9* C (I.«k« 
Kanyangeye) to 24.7S*C (Lak* Chlbwmca) and tmndad to bo UglMr in lakoo at looor 
altitudes. In the lakes over 5 m doop both tzaiiaiflnt» avq^Mrflclal and poralatoBCt 
daap-aaeted thermoclinaa existed. 

"The hypollmnla were anoxic In all the lakes ovar 5 n deep, and the depth at which 
the deoxygenated vatar began coincided with the paralatent thermocllnee but varied 
■oro than was oKpoctod*** 

Tablo 7 aoBBaclMa tha aaln faaturaa of tho 16 lahaa* flaharloa data ava not 
avallabla* 

8oa Irfdwa ^faauainglrof Saka and Katve for mora dotalla on tholr charaetarlatloa* 



(Istaznatioaal Vatar) 

geoitrsphicei Data 

Source: Burundl/lnnda 

Total lengcfa; 785 km 

Countries traversed: Burundi, Rwanda, Tanzania, Uganda 
Ifsio crlbotaries: Akanyaru, NyabareogOt Kuvttba 
DiaeharfM eo« Laka Victoria 

(1) Dpper Kagera Lakes Complex . A group of lakes distributed as follows t 
In Burundi : Ingitamo, Kacafflurinda« Kancigirit Lixwihinda, Rungasii 
Zn JbMBdat llrirat Oabacva, Caahanga, KldogOf tlriabl* Mlraylt 

Mugcsera, Muhazl, Hurago, Sake; 
InternaClonsI waters (Burundi I Rmadm) t Cyohoha Southi Rugwaro. 

(2) jlvffiiniff Falli in Rvanda* 

(S) Lower Kagera Lakes Complex an d Floodplaln/Swamp . A group of ItVat and 
adjacent £loodplai&/«waap lakea distributed aa follows t 
In flanntfat Glmjiit Bago* Ihaaat Iwapfball* Kiilianja« Klwunba* Wlbindl, 

Muharl, Nasho, Ngerenke, Riiklra, Rwaklbarat Inapangay 
Rwanyaklzlnga, Rwehihama, Sekena; 
Floodp lain /swamp area in Rwanda is circa 1 000 Tar 
la T»M*ai»i Blaongo* Kajunburai LaalOf MuJunJUf Suataaa. 

Wotmt alao callad "Akagora". 

Avmieml ma^ ffftwjftl rffltt (Xlaa, 1977a) 

Conductlrltfl 

pB: 

Ionic ctmpoBitioBi 



K25 111 fiS/ea 


7.01 


ng/1 


la 


4.1 


K 


1.0 


Ca 


4.60 


Mg 


4.90 


CI 


7.40 


HCO3-CO3 


42.70 


Fa 


0.30 
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KA2IMGA (* tTO» 

Geographical data 
Source: Lake Gaorgtt 

Altitude: 914 ■ 

Total iBogtbt 25 km 
Area of water t 25 km 
Conner lea trmvmramdt Uganda 
Discharges tot Laka Bdward 

Volume of discharge at moatbt dawn«traaiB flow vary sluggish 

Special features: channel connactlng Laka Gaorga to Laka Sdward (aaa Fig. 5) 

Plmbmrima data 
Total mnuaal eateht 

MlsceUmaaoua sources 



Year yona 

195S 2 SOO (Inelttdaa Laka Bdmrd) 

1957 7 000* 

1968 12 808* 

1969 11 826* 
1970 

1971 900 

1972 900 

1973 400 

1974 400 

1975 SOO 

1976 SOO 

1983 6 500* (TDJII, 1983) 

1972-1986 aaa labia 4 



* Inelttdaa Lakaa Gaorga and Bdward 

PoCanCiai aaaual yialdt 

11 000 t (Ineludaa Lakaa Oaorga and Bdmrd) 

(116 kg/ha - TDRI, 1983) 
290 t (116 kg/ha - TDRI, 1983) 



SEMLIKI RIVBB 

(Intamatlonal watar) 

Source: Zaira* Laka Bdward 

Altitude: 619 d 

Couacrima traversed; Uganda* Zalra 
Diaebargoa tot Laka Albaxt 

Physical and chemical data 

Cooductivity: K20 400-910 juS/cm (Beauchaop, 1956) 
loBle ecmpoaitioat 

tUnO. 19ilh\ (Van dar Ban. 1959^ 



Ca 15 Bg/l . 

BC03-»G03 7>16 maq/l 7.3 meq/1 

CI - 30.7 mg/1 

SO4 • 36.6 ag/1 

8IO2 24 ag/1 
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TOmreL RIVER 
(XnMnwtloMl w«t«r) 

G^ozrapbleml dmtm 

Souremt ttt. Elgon (fiukwa tributary) 

jatltudet 4 922 m 

Total length: 360 km (300 km in Kaafft) 
Countries traversed: Kenya, Uganda 
Major trlbucarleat Suam (Bukwa), Morun 
Discharge* to; Lake Turkana (3° 3'N; 36° 8'E) 



WHITE MILE RIVER 

<Int«natloaal «ftt«r) 

GBO^MDhleMl dmta (Welcoame, 1972} 

The White Mil* chansas its name several tlmea in its course i 
froi L»3k» VlotorlA to Uk« Alb«rt It i« kaown «• th* VietoziA 
Wll«f froB Lak* Alb«rt to tho Uganda bordar It la fcaovn aa tha 

Albert Nllat and fron the Sudan to its confluence with the Blue 
Hile it i« called the Whita Hila or Bahr al Abiad. (See Fig. I) 
Ovan Falla daat I^aada 

1 136 m 

2 084 km (Albert Nile: 215 km) (Victoria Hilei 390 kn) 
Councrlea traveraedt Sudan, Dganda 

Ibjor tributBriMt Aawa, Bahr al Ghazal* Sobat, Sanliki (via Laka Albart}* 
Kagara (via Laka Yletorla) 

Discharges to: Nile at Khartoum 
FoItaM of diMchazge at mouth j 

Iha While Nile contributea lOX of tha total tUm daring tba 
sumDer floods and 83Z at lew vater. 
Special featurea: Laka Kyoga* Kaba laga, Hurehiaon Falla « Laka Albert (Uganda) Sudd 
9ww^ (70 000 Job«l Anlla raaarvelr (Sodaa) 



Soureai 

Altitude: 
Total length: 



71 X 10^ m^/day 



isfti ttht yirrrrlft 

2J!fi&J^ 



o. 

ZoBle 



180-230 ;i8/ea 
7.9 
28.0-29.0 



190-240 ;iS/( 
7.1-7.3 
27.0-28.0 



Ca 


7.0 


7.0-9.0 


Si02 


2.5-5 


4-5.5 


Fe 


0.1-0.3 


0.4-1.4 


CI 


7.0-10.0 


8.0-11.0 


8O4 


5.0 


1.0 


IIO3-H 


0.02-0.0« 


0.01-0.06 


NH3-N 


0.02-0.04 


0.04-0.08 


PO4-P 


0.04-0.06 


0.02-0.09 



150-180 |i8/< 
7.2-7.8 
24.0-28.5 

ma/l 
8.0-10.0 
7.5-11.5 
0.2-0.7 

2.0-6.0 
1.0 

0.01-0.10 

0.04-0.07 
0.04-0.09 



lb. of keoeaf 



Canoaa on Albart Hlla la 

667 in 1969; 
957 in 1970} 
2 640 la 1983 (IlalMnaa 



DapartMBtt Qgaod*) 
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mm MiLB Kvm (eont.) 

Fiabmries data (eont.) 

roc«l ajuiiMi emtett Albart 111* in Oganda 

T— r Tom T—r Tona 



1969 


4 500 


1978 


5 700 


1970 


A 838 


1979 


i 500 


1971 


A 170 


1980 


3 200 


1972 


4 100 


1981 


3 000 


1973 


4 200 


1982 


1 000 


1974 


3 000 


1983 


4 000 


1975 


7 200 


1984 


1 900 


1976 


3 300 


198S 


1 600 


1977 


1 800 


1986 


1 600 



Soureaai 

1969-1981$ Fl»httrl«« D«p«rt.( Dgands 

1982-1986t 8tftt.Siind«a«it Laadarbttviehtt Ugandst 1988. 



PMeneial animal jleltff 6 000 t • Albart lUa (IDRI, 1983) 




GeoxcMPbical data 
loeatlcof Uganda 

Fiaherima data 

Total aaaual eateht 29.23 t in 1969 



KIG4BAGABA RESERVOIR 

Geographical rfata 
Location: Uganda 

Fisheries data 

Total annual cacch; 10.71 t in 1969 



KIZIRAMERE RESERVOIR 

Gaoaranbleal data 
Loemtimf Uganda 

Flabarlaa data 

Totml aanttal emteht 7.69 t in 1969 



TOooiGi BEsnwont 

fiaoTanhieai data 
Loeaeioof Uganda 

FiaherloB data 

Total •amud eateht 12.9 t in 1969 
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GeograghieaJ dmta 
Loeaciemt Qgnida 

Fisheries data 

Total aaoual o«tdk« 15.44 t la 1M9 
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1. GBOOUMr ilD CLUIIXB (IhlttOMM, 1979«) 

Zaire (surface area of 2 364 200 km ) consists mainly of a lov-lylng central baala 
coversd hf tropieal rsln forssc. Tkm bssln is surrouoidsd bj ■oimtslnous tsrrsMS la tbm 
weat, alOTStad plstMus oovavsd vidi ssvaans in ths soudi sad soathssstt tad imum 
grasslsads in ths north* lbs ssstsn rsgion is orosssd bj hl(h ■ovntsias* 

Zslrs llss astrlds ths Iqostor* sboat ons-thlTd to ths north sad two-thirds to ths 

■outh. The climate, therefore, is equatorial and especially hot and humid in the 
forested central areas. North of the Equator there is a single rainy season from April 
to Novaaibari south of It a rainy season lasts fvam Oetohot to Hsy* la tho estttrsl raglon 
rslnffsll Is distrlbutsd enrsnlj throughout ths jrsar. 

Zaire is densely forested, and much of the central basin is occupied by tribes 
using priBiclvs 'slash and btum* agriculture. In ths ««atam highlands cash crops such 
as eof£ss and eotton ars ooaBOBf la ths sonth« in Shsha provlnes« ths ooasldsrshls 
■iasral rasottress bsvs glvaa rlso to latsnslTo aining dsnrolopMBt. 



2. BneOGSArar (adapted froa Welconne, 1979a) (Sea Fig. D 
2.1 Lskss 

The major lakes within Zaire are those of the Rift Valley and are found in 
the extreme east of the country (Tanganyika, Hweru, Rlvu, Edward and Albert). In 
addition to tbsss lskss » thars srs two aajor water bodies attached to the lower 
reaches of the river system: Lake Tuioba and Lake Naji Ndombe (2 300 km ) . The 
Rafflulondo Depression (Lualaba floodplain) contains some 50 lakes, of which Lake 
l^saba la hf far the largest. Ruaaroos small lakes are scattarad thtoughout tha 
eountry* Iha eoabinad laka surfaea araa ia circa 28 000 kn^. 



2.2 Rivere, floodplaiae and Swanpa 

With the exception of parts of the Ubangi system and the upper reaches of 
SOOM of tha southern tributaries, almost the whole of the Zaire River basin lies 
vlthin ths country. The main channel of the Zaire is joined by such major 
trlbtttarias aa tha Ubaagi» Lualabai Luapulat Lulongai Xshuapa. Ibara la a J:otal 
of soas 33 000 In of aaJor rlvar chsnnsl sad thsir araa (elrea 34 000 ka') is 
increased by intensive floodplains, particularly in the Kamulondo Depression and 
in the Mbandeka region of confluence between the Obangl and the Zaire etreaae. In 
total, tha fleo^dalBS ata thought to eamt about 50 000 tar during high vatar* 
but such a flfUTS ean only ba ^proalaata d«a to tha dlffleoltlaa ia aaaaurlag 
such areas. 



2*3 Reeervoire 

IWo major reservoirs have baan installed in tha southaaet of tha country i 
mradlaguaha en tha Laflra» and MbUo en tha Lualaba. 



a.4 Gaaatal Lajsoai 

■ona of slgnificaat slsa. 
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3. nSBBXr FROOOOnOI/MISRIAL 



3.1 Aquaculturc 

In 1956 th«ra vara 94 761 ponds vlch • eonblnad aurfaca araa of 3 863 ha« 
By 1960 tlila had Ineraaaad to 120 000 ponda with an araa of 4 200 ha. 

In 1987t aquaculture production was estimated at about 700 t/yr (mainly 
Ormoebrmia niloeiau) vlth poaalbllltlaa of further davalopnant (Glndlealli at 
«!., 1987). 



3*2 Viab prodttctiain and per caput supply 



Tahla 1 . TLSE mancnOK AID PBR CAPUT SUPPLY • Zalra, 1970«1987 



Moainal Domestic Production Nonlnal Consumer Supply 

(excluding exports) (excludinf, imports and 
( t ) 2 / expnrtf. ) (l-:^, /person) 



Taar 


Population 


Inland 


Aqua- 


Marine 


Total 


Inland 


A q '.I a - 


Marine 


Total 




• 000 


capture 


culture 


capture 






capture 


culture 


capture 






1/ 


















3/ 






1970 


19 


481 


121 


900 


- kl 


14 


700 


136 


600 


6.2 


- 4/ 


0.75 


7.0 


1971 


20 


032 


111 


200 




12 


700 


123 


900 


5.6 




0.63 


6.2 


1972 


20 


600 


111 


200 




13 


000 


124 


200 


5.4 




0.63 


6.0 


1973 


21 


283 


144 


700 




12 


200 


156 


900 


6.8 




0.57 


7.4 


1974 


21 


782 


115 


430 




13 


380 


128 


810 


5.3 




0.61 


5.9 


1975 


22 


399 


100 


000 




13 


380 


113 


380 


A. 5 




0.60 


5.1 


1976 


23 


050 


110 


000 




7 


858 


117 


858 


4.8 




0.34 


5.1 


1977 


23 


719 


104 


600 




2 


400 


107 


000 


4.4 




0.10 


4.5 


1978 


24 


408 


107 


600 




1 


106 


108 


706 


4,4 




0.05 


4.5 


1979 


25 


117 


114 


200 






982 


115 


182 


4.5 




0.04 


4.6 


1980 


25 


847 


101 


800 






615 


102 


415 


3.9 




0.02 


3.9 


1981 


26 


618 


102 


000 






640 


102 


640 


3.8 




0.02 


3.8 


1982 


27 


412 


100 


000 






700 


100 


700 


3.6 




0.02 


3.6 


1983 


28 


229 


100 


875 


125 


1 


000 


102 


000 


3.6 


0.004 


0.03 


3.6 


1984 


29 


071 


146 


275 


125 


1 


900 


148 


300 


5.0 


0.004 


0.06 


5.1 


1985 


29 


938 


146 


220 


180 


1 


900 


148 


300 


4.9 


0.006 


0.06 


4.9 


1986 


30 


862 


163 


311 


689 


2 


000 


166 


000 


5.3 


0.022 


0.06 


5.3 


1987 


31 


814 


163 


300 


700 5/ 


2 


000 


166 


000 


5.1 


0.022 


0.06 


5.2 



17 Source : FAO 

2/ Source: FAO Fisheries Department FISHDAB 

3/ included in "Inland captura" If not apeelflad 

4/ - - data not availabla 

2/ GlodlealU, at «1. , 1987 
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CENTRAt AFRICAN REPUBLIC 




rig. L. Kivns iiD UIB8 or m oomo/zaiu nsini 

OMecma, 1972) 
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3.3 Ittlaad cateh vaag* mad p«t«atlal Tlald 

Table 2. INLAND CATCH RANGE AND POTENTIAL YIELD 



Water body Perlori Annual catch Potential annual 

, range (t) 2/ yield (t) 2/ 



Lakes 




42 525-60 625 


185 205-274 790 


Alb«rt/llobttta 


1982 


5 000 


11 500-lS 640 










Kcftf a r d / 1 d i An4n 


1982t 1979 


3 500 t 5 000 


15 000 

A «# WWW 


RafakuadM 
















Katmla 








Klvu 


1987 


1 925 


1 305-7 500 


Llbaada 










1982 


1 000 


5 750-10 000 


Malebo (Pool) 


1984 


3 000^3 500 




tfukamba 






- 


Hmtu 


1983 


« 600-8 700 


12 000 


TansanTllu 


1983-1988 


16 000-30 000 


135 000-210 000 

m Wir WWW fc*W W^WW^ 


Tunba 


1982 


500 


2 000 


UpaolM 


1981 


5 000 


2 650 


Floodplalns /Forests 




12 000-13 000 


91 600-129 500 


Katnolondo/Lualeba 


1981 


10 000 


30 000 


Klfakula/Luapula 


1983 


2 000-3 000 


5 000 


Hal Wioabm 






5 000-8 500 


Mbandaka 






15 600-26 000 


Lleala Makanza 






36 000-60 000 


Raaervolra 




3 220-3 430 


6 960 


IfMidlnguaha 


1983 


3 100 


4 460 


■silo 


19831 1981 


120| 330 


2 500 




1984 


77 500-105 000 


100 000 1/ 


Zaire 


1961-1984 


47 500-75 000 


50 000 1/ 


Others 


1961 


30 000 


50 000 U 






130 000-180 OOP 


380 000-510 000 



17 rough estinat* baMd on aeivaral author* 
ZJ Soitroaat aaa toxt* 



4. SMI or XHB nsmz (adaptad ttem WalccHO, 1979a) 
4.1 TlaU 

Op to the early I960' a the catch from the Inland vatere of Zaire underwent a 
growth phase. During the early post-independence period many fisheries collapsed, 
racovarad in tha lata 1960*s and aarly 1970'a» declined a aaeond tiaia, and 
laeraaaad again la tha 1980*a. Tbm potamtlal cateh fros all vatar bodloa la 
batman 380 000 and 510 000 tijx. 



4.2 flMtara inflaanclng yiald 

A considerabla demand for flah In Ealra shows that the present Ictw level ex- 
ploitation 1* dua to eonatraiata on tha Barhating and distribution of f ieb. Many 
of water bodlaa are laolatad or Inaeeaaaibla, and adaquata flaharlaa vlll only 
ba dovalepad aa iafraattuaturaa ara built up. 
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4<S I to t u r* dwlo p aa n t poastbllltlM 

It beeme highly probable that the total catch of Inland fleh In Zaire vlU 
rlM etMdlly evev the next decade end that •etebliehment of two epeelellsed fleh- 

erles, in particular, will eventually exceed these levels. The tvo fisheries are 
those of Lake Tanganyika, where there Is a considerable unexploited stock of 
Stolochrisaa and LLwnothrlssa , and Lake Klvu, where a new resource has been estab» 
llah«d follovlng the introduction of LiflootiiriMe Into that lake. One furthar 
area ramalae uaaxpleltedt that of Hbandaka rioodplalae iriilch, by roMon of thslr 
inaccessibility and extremely lav popolatlon denaltj* vlll probablj net bo 
ploited for several decades. 



5. KEY BIBLIOGRAPHY 

General fisheries In Zsiret Aubrey* 1976 
Zaire Bssint Conpora & Synoane* 1987 



ittiR BQDzn Dmcmx 



Alhaxt (- Ifobattt) 
Boya 

Edward (« Idl Amin) 

Kafakumba 

K ae u ku 

Kataala 



KlTU 

Libaada 

Lualaba Floodplaln/Lakae Caoplax 

(- Ramolondo Dapraaalon) 
Hajl Hdooiba 

Pool Malabo (- Stanloy Pbel) 



Mukaaba 
Mweru 
Tengaoylka 
Tuaba 



la Central Zalca Baa In 



in Hbandaka area 



Rivers 



Ariiwlmi/Iturl 


Lualaba 


Rukl 


Itinblrl 


Luapttla 


Suslsl 


Kaaal/Cwa 


LttloBBa 


Semllfcl 


LoBanl 


neogala 


Ubangi / Oubangul 






Zaire /Congo 


Reservoirs 






Ifvadingusha (- Tshangalele{ 


- Lufira) 


Nzilo I (•• Delcoonuna) 



■alio U (- Harinal) 



(latataatlonal watar) 



(aaa Fig. 2) 
Uganda, Zaire - 1*9*-2*17*W| 30* 25* -31* 25*1 

« - 
Uganda, 2 850 Va? (54X}| Zalra, 2 420 TuT (46X) 
Total t 5 270 ka^ 
58 ■ (aax)i 2S a (aaan) 
140 ka^ total! 60 ha' la Zalra 
160 ka 
35 ka 

Mm J or inflowing rivers: Seoiliki, Victoria lUa 
Oatfiowlng rivers I Albert Hile (Uganda) 



Locationt 
Altitude t 
8arfme» areai 

Dmptbt 

Volume : 
Max. length t 
vidth: 
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(eent.) 

Pbvaical and chemical data (Ualcomna, 1972} 
Coaduetlvityt K20 675-730 fiS/ea 
Surfmem ttapmrmeurmt 26-29* C 
D±»»olv»d 0el£d»t 565 mg/l (mu)} 

518-672 ag/l (Min ldM>t 370-680 ag/1 (SmIUcI Dalta) 
jiffj 8.4-9.5 

ih^gtnt «»t«r rich In meft/ua at «11 daptlia 

Joule eeqpofieienf 



(Vaa Oer Ben, 1959) 


(Tailing and 




rog/1 


tng/l 


la 


97.0 


91.0 


K 


66.0 


65.0 


C« 


9.8 


9.8 


Mg 


31.5 


32.1 


HCO3+CO3 


475.8 


445.3 


CI 


31.0 


31.0 


SO4 


25.0 


32.0 


SIO4 


3.4 


0.09-0.9 




u»/l 


jlkZI 


IIO3-H 


9.0 




PO4-P 


130.0 




Total P 




200.0 




rig. 2. Un ALBSRT (MWiniF) 
(»itme MileoMM, 1972) 
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t^wm AiMM. (eont.) 

Flaberies data 

Bo* of fish species: ^6 (Greenwood, 1964) 

HadM c«eche«« 75-8SZ of catchA* ami 

CharaeldMt H«*ee* fc«reaM*e; Hydroeytma tonkahllt 

Centropomldae: Laces niloticus albertlanus (Proude, 1984) 
Aanuil production, entirm lakmi 15 000 t in 1982 (Giudicalli ec m1., 1987) 
Total oaaaol eateh and offorti In Z«l«« 



Total catch Ho.o£ lo.^ 



Year 


ft) ** 






1920 


430 






1921»37 








1938 


2 200 






1939 








1940 


2 600 






1941-49 








1950 


1 827* 






1951 


2 545* 






1952 


i 299* 






1953 


4 166* 






1954 


6 279* 






1955 


7 911* 






1956 


9 106* 






1957 


11 886* 






1958 


9 226* 






1959 


10 691 






1960 


8 502 






1961 


2 749 






1962 
















1964 








1965 


3 564 






1966 


4 124 






1967 


4 276 






1968 


4 266 






1969 


4 785 






1970 


5 500 






1971 


7 000 






1972 


7 939 






1973 


9 000 






1974 


5 226 


m 


m 


1975 


7 700 


18 000 


1 860 


1976 


6 443 






1977 


4 412 


m 




1978 


9 711 






1979 


7 913 


m 




1980 


2 988 






1981 


5 705 






1982 


5 000 


11 125 




1983 


3 873 




2 108 



* Indiutrlal eatehat only 

♦* Total catch: Industrial + small scale (cited by Proudo, 1984) 
Hotel Due to tha variaty of aourcaa and matboda uaad, Cbaaa 

aatlaataa do not naeaaaarily xotlmst tha actual eatehaa. 
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(eoat.) 

FLsheriea dmC* ( cont . ) 
fbMfldal aamul yield: 

Prottdtt (1984)* citing •OTnral aathorst MtimtM tfa* 
■Ma pettntlal annual ylald aa fiollowat 
11 500 t - Zaire 
13 500 t - Uganda 
2S 000 t - Total laka 
GludlMlli et b1. (1987) gives tha £ollo»ias aatiaatsat 

15 640 t - Zaire 
3A 000 t - Total lake 
W»f f£mxmac» foe Ltkt Albert (Hobuta) t Frouda, 1984 



Geoxraohlcal datm 

Location* Zaire, 7«22»8t 25» 39»1 

Surf mem araaf 7.9 }acr 
Max, iMOgtbt 4.5 km 

Ifaz. widOi 2.5 1m 



dntMnatlonal «»t«r) 



Geographical data (see Fig. 3) 



Uganda. Salxa - 0* 04>-0« 30*S| 29*20*-S0«B 

Ugaadat (70 knT (29X)t Zalxai 1 630 (712) 

Total t 2 300 km^ 
117 B (aax)| 34 m (mean) 
70.2-90 ka' 
90 ka 
40 ka 

M^/er iafloalqf rlrera: Rutshuru (also connected to Laka fl aorg a bf tha 

Channal)« Swlndlt Luholut lakaaha 
Oatilmdag rlvart ffaallfcl 



Location! 
Altitudmt 
Sarfaem artmt 

Depth f 
Volummt 
Max. Imagthi 
HSuc. vidtbi 



Pbvaleal and clieaiicaJ daCa (Welcoome, 1972) 
CooAieelvltjl K20 f<*/ca (BAFRO, 1954) { 

925 )i a/ca (Tailing & TaUlng, 1965) 
Surface temperature: circa 26* C 
Plaaolvad «olld«« 521 ng/1 

rSi 0.5-9.3 

ZoDltf nn^nnleioat (Talliag (> Talltng* 1965) 



Na 


110.0 


K 


9.0 


Ca 


12.4 


Mg 


47.3 




(00.0 


Gl 


36.0 




31.0 


S102 


6.5 
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(eont.) 



PhvslcAl and cheaicai data (cont.) 
loole eeapo»±tioat (eont*) 



IIO3-R 24 .0 

PO4-P 18.0 
Total P 127.0 



Fisheries da eg 

Jfo* of f±sh speeiea: 53, of which 78 are clchllds (Greenwood, 1964) 
Main emtdtea: (Jonaon ee al,, 1983} and Vakliy, 1989) 

Tllcpla (Oraoehroala allotleua eduardtamts} 60'>70X 
Bagrus (Bagrus docmak) lOZ 
Barbua (Barbua alclaaalia aduazdiaaua) SZ 
Protoptoro (Protoptema aatblopieua aotitiopieua) lOZ 
Clarlas (Clarias garieplnus) lOZ 

No, of boatat about 700 cano«8 in Zaire in 1988 (Vaklly, 1989) 

Total anaaml eateh and affortt in Zalro 





Total catch 


nocoz 


no«oz 


Year 




flahmnDMi 










1952 


2 000 






1953 


2 836 






1954 


3 241 






1955 


3 007 






1956 


3 108 






1957 


5 715 






1958 


A 218 






1959 


6 000 






1960 


6 500 






1961 


5 500 






1962 


4 000 






1963 


3 700 






1964-66 








1967 


3 500 






1968 


2 440 






1969 


2 150 






1970 








1971 




1 000 




1972-74 








1975 


2 000 






1976 


2 000 


8 000 




1977-78 








1979 


5 000 






19M 








1981 


1 731 






1982 


3 500 






1983 




2 298 


383 



lota I Dtta to the variety of sources and metheda uaodf 
thioaa aatimates do not neceaaarily raflaet tha 
actual eatdiaa* 
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lAKB amp (eont.) 



FtMhmrimm data (eont . ) 
Total mtuBuml emtch and mtfortt 
Definif •OUTCM (t) 



Gludleclll «e al., 1987 

Vaklly. 1989 



I, 1972 
I, 1979b 



Zaire 



1969-1970 
198S 



jigaadi. 



10 351 
5 000 



5 731 



10 000-11 QOQ 3 OOP 



Potential aanutl yield i 



<t) 



JUS!. 



Jensen et ai., 1983 
Giudicelll ec ai., 1987 



15 000-20 000 



Total lake 
16 082 

10 400 

U 9QS 



13 000 
IS 000-16 OOP 



Kmy rmfarmnea for laJw Edward {Zd± Amin: Vaklly, 1989 



I kKf. ITAPAgflMBA 

Gaoeraoblcal d»t» 

£oeaeionf Zaire • 9"42>8| 23*S1'B 

Surface area: 7.5 koT 

Max. length: 5 km 

ttuc. wltfeht 1.5 kn 



gpoffapftlep^ rfagff 

Location; ^**2' 25* 43'B 

Surface area: 21 ka 
Hue. len^ch: IS km 

Ifinr. vidtbt 2 lot 

lUJor infloHlag rlirmrt Kaaiika 
Oatflemittg rivri KMvha 



flaowaatleal data 

Location: Zalra - 6*29'S) 25* 32*B 

Surface areas 3.7 km 

Max, length: 3.5 km 

Max. width: 1.5 km 



LAKE KIVD 

(Intanwtloiul «at«r) 

CeograDbicel data (see Fig. 4) 

Locatioo: Kwanda, Zalv* - 1* 30* -2* 30*8} 28* 50* -29* 25 'B 

Alticadet 1 463 m 

Sarfaea araat BalMt 1 370 \ar (58X) 

Bmada 1 000 km; (42Z) 

Ttttalt 2 370 km^ 

DmpAt 489 M (tt«e)| 240 (aMa) 

Max. length; 102 km 

Max. wldcb! 50 km 

Oattlaming rivart Xoslsl 
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.ZAIRE 



(eont*) 

Physical and cbemicml data (adapted from Welcotiane, 1972) 
Surface cemptntuve: 24-26' C, thermocline 20-30 m 
Conduccivityt K20 1 240 pS/cm (Van 0«r B«ii| 1959) { 

K20 1 276-1 294 fiS/ea (KaoMiw, 1987) 
Dissolvmd »olid»t 597-1 020 mg/1 
pH: 9.1-9.5 (Van Der Bea, 1959) 

8*8 (R«u««tM( 1987) 
lonle emipotitioBt (Verbeke, 1957) (Van Der Ben, 1959) 









Ha 


130.0 


129.0 


K 


100.0 


85.0 


Ca 


5-15.0 


21.2 


Mg 


100.0 


84.0 


BC03-I-C03 


915.0 


1 000.4 


CI 


35.0 


31.0 


SO4 


30.0 


15.0 


SIO2 


2-13.0 


9.0 


ua/1 




HO3-H 




41.0 


PO4-P 




39.0 




Fig. 4. un KPm 
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(eont*) 



Special £m»tarmt 



ieml Aca (eont.) 

50 km'' methane gae below 200 m depth (DagWM at al«t 1971) 
Surface to thermociloat saturatedt 
thermoclina to -70 at 4aezaaalag| 
balow 70 mt no osjgaa 
AoeoiifBehatle ptoduetiom 

gC/m^/day (Degeaa 9t ml*, 1971* cltod bj Baadla, 19S1) 
(240-540 gC/m^/yaar) 



Fisheries data 

Mo. of fish species! about 25 

fiMh spmeiemt (Beadle, 1981) 
(^vtaidaat 
Clarlidaat 
Clehlidaai 



Zntroduead species t 
In 19501 Glchlldaai 

In 19591 Clupeldaet 
TotMl annual catch and effort t 



Cler±»» ap. 

Oreochroxls niloticua 
Baplocbroatla app. (6 app.) 



(ax Sarliitia) ap* 



Tilipla rendalll 
Oreocbraals macrochir 
SCaloelurlaaa eaqfaoieaai 



Llaooebrlaaa alorfoa 





Total catch 


No. of 


No. of 


Year 


ft^ 




flabaxnan 


boata 


in Zalim (alacollaneoua 


aouteaa) 






1952 


20 








1957 


860 








1958-59 










1960 


1 200 








1962-73 










1974-75 


200 


k/* 






1976-81 










1982 


300 


















1950^ 


303 


A/ 




ahora flehlng 


1957** 


841 


A/ 




shore fishing 


1958** 


965 


Mt 




abora fiahlng 


1986** 


723 


A/ 




ahora flahliis 


1907*** -Tbtal 


3 500 


b/ 


1 915 


174 (palatle flahtng) 


-In Zaire 


1 925 


fe/ 


1 061 




-In Rvanda 


1 575 


hi 







a/ riahi tilmpim * Bmplochramia 
^ riahi ZJameefcrlaaa «iorfon 
Boureaa » 

* (Anbray, 1976) 
** (altad Ij Haaofc ae al., 1988) 
*•* (HaaA at ml., 1988) 

in Rwanda 

Catehaa obtalnad by Projaet "Mvalop* da la pteha au Lac Klvu" (BIUi/87/012}t 

Year 1979 1980 1981 1982 1983 1984 1985 1986 

Total catchi (t) 1 40 70 95 91 200 330 249 

In addition, 55 prlvata flahlng unlta ara aatinatad to ptodoea tvo tlaaa 

mora Limaocbrissa miodon than tha Projaet (Hanak et al,, 1988)* 

Batioatod total annual eateh in Bwanda (1987) i 1 900 t( 
(1 S7S t £laaoebrt««a ♦ 325 t dl^la/fiaploebraala) 



Copy 1 Hi- J 1 1 ; atcl lal 



LAKE KIVO (coat.) 

Fisheries data (cont.) 

LIMNOTHRISSA MIODON FISHERIES SITUATIOH 
in 1987 (Reusens, 1987) and in 1989 (Johaanesson i Lamboeuf, 1989) 



No. fishermen (1987) 


1 Ml 


8S4 


1 


915 




Bo. boats (1987) 












catamerans 


4 


42 




46 




trimarans 


63 


55 




118 




tradltlotial 


10 






10 




Blomaaa (1989) 












prerecruits: (2-4cm) 


«58 t 


332 t 




790 


t (26Z) 


catchable stock (4-12cm) 


1 305 t 


94S t 


2 


250 


t (7AZ) 


Total 


1 763 t 


1 276 t 


3 


039 


t (lOOS) 


density: 12-82 kg^ha 












Ho. of fishes (1989) 












prerecruits (million) 


746 


540 


1 


286 


(66X) 


catchable atoek (million) 


385 


278 




663 


(34X) 


Total (millloo} 


1 131 


818 


1 


949 


(lOOZ) 



Poeeneial aamtal yielit 

•Estimation basod on Morpho-Bdaphie Indax (ISI)t (Royntjanaf 1982) 
iEI, Lake Kivu: 18.29: 
Zaire 7 620 t 

Rwanda 5 580 t 

Ttotal 13 200 t 

•Estimation based on zooplankton bioiMaas (Ksyntjaaat 1982) 
Potential annual yield: 55 kg/ ha: 
Zaira 7 500 t 

Rwanda 5 500 t 

Total 13 000 t 

•Batiaatioa based on primary productivity: 

fMalack. 1976 > (Qelaebr. 1977 ^ 

Zaira 40 200 t 1 800 t 

Rwanda 26 800 t 1 200 t 

Total 67 000 t 3 000 t 

•latlmatlon baaad on aceuatle ateck aoaoasnent aurvoyat 

(Johannes son & Lamboeuf, 1989) 
Biomass catchable stock in 1989: 

Zaire 1 305 t 

Rwanda 945 t 

Total 2 250 t 

Thla aatlaatica naat ba eonaidarad aa tho noat rollablo* 

Kmy r»£»tmnem for laJea Kivat Baiudc at al., 1988 



loeaelonf ^^'* o 1'31'S; 18*50'E 

Sttr£aem artai 7.9 Vn' 

Max. lengtbt 4.5 km 

Max. width 2.5 km 
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ZAIBB 




Fig. 5. LAKES OF THE KAMOLOMDO DEPRESSION 
Ohleamm, 1972) 



Copyrighted matBrial 



ZAIRE 



318 



Geo f^ra phical (Jac-d 
LoC3 lion: 
Alcicude: 



(see Fig. 5) 
Zaire - 7* 45»>9* 15*8; 25» 50»-27» 15»I 
575 a 

11 840 knt (iwx flooded aroo)! 

7 040 km^ (1 ow water area, of which 

1 545 km consists o£ permanent lakes and 

4 800 kn' of tWMpo) 



(Koiuire, 1984) t 

A 390 km Bukama area 

1 866 km^ Halonb* N'Kulu «r«« 

6 256 TMol 



Max. leagch: 200-250 ka 

Mmjor Inflowing river: Lualobo 
Outflowing riven Lualaba 

Special features t The Lualaba River flood* an oxtonaive plain of 250 km In length 
and 40 km in width. More than 50 lakes are found in this aroa, 
th« moat Important of which arei Lakaa Kabala, Kabala, KabMf 
Kalando, Kange, Rapondwe, Kaaala, Kayuaba, Klaala* Klobo« 
Lukanga, Lunda, Mulenda, Muyuabwe, N'Sala, Sana, Sangwe, Tungwe,' 
Upamba and Zlmbabo. Of thaaa, tha largest ia Lake Upamba (530 
fat') (••• aoparato maxxj tot Lain Qpaoiba). (WaleeaM* 1972) 



Fisheries data 

Hom of fiab apaeimai 37 species in 16 families (Konara, 198A) 

Mila eatehaai Mormyrus, Hydrocynus, Aleatesp Diatlehoduai Clariaat 
Synodontla, Latma nUotieaat tUi^ia (Kodoarat 1984) 
Tocai aojiuai caceh and effort: 



Total eateh No. of lo.of 

Ism b&iSl Source 



1955 


22 


000 


* 


Compere fc ^jaeans, 1987 


1959 


16 


500 


* • 


Compere fc Sjaoana, 1987 


1975 


10 


440 


** 


Liivtianda k W 


iamjt 1983 


1976 


11 


484 


** 


• a 


• a 


1977 


10 


920 


** 


• a 


• a 


1978 


11 


233 


** 


a 


• N 


1979 


11 


922 


** 


n 


• a 


1980 


10 


628 


*ie . 






1981 


10 


283 


** . 






1982 


10 


000 


** 






1983 


16 


000 


* 


Ronare» 1984 




1984 






7 668 * 


8 559 * Ronare, 1984 





* Including Lake Upamba 
** excluding Lake Upemba 



Poeautial aoaual jimlAt 30 000 t (including Lake Upaaba) (Kioiiata« 1984) 

Productivity: 50 kg/ha/yr 



Copyrighted material 



319 



ZAIRE 



LAKE MAJI HDOMBE 



Geoxrapblcal data (see Fig. 6a) (Welcomme, 1972; Compere & Symoens , 1987) 
Location: Zaire - 2" S; 18° 20'E 

Altitude: 3*0 m 

Surface area: 2 300 kn^ 
Depth: 5 m (mean) 

Major inflowing rivers: Bowele, Lokoro, Lotoi, Olango-Lule, Olango-Neongo 
Outflowing river: Fimi, into Rva and Congo/Zaire 
Catchaeat area: 67 680 km 

Voltme: 7.10^ xtT (mean); 4.10^ m^ (mln) ; 10. lo' (max) 



Physical and chemical data 

pB: A. 2 to 5.5 (Corsi, 198Aa) 

Oxygen: present from surface to bottom 



Fisheries data 

No. of fishermen: U 600 (1982) 

Total annual catch; 1 094 t (Welc 1972) 

225 t in 1957 

1 500 t in 1982 (includes Lake Tumba) 
Potential annual yield: 

10 000 t (Welcomme, 1972) 

5 750 t (25 kg/ha/yr: Corsi, 198Aa) (Lake Maji Ndombe) 

Key reference for Lake Maji Ndombe: Corsi, 198Aa; Cocnpere & Symoena, 1987. 




Fig. 6a. LAKE MAI-NDOMBE 
(Compere & Symoena, 1987) 
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POOL MALEBO(- STANLEY POOL) 
(International water) 



(see Fig. 6b) 
Zaire - IS'S; 
272 m 

Congo: 330 km^; 
20 m (max) ; 3 m 
AO km 
20 km 
95 km 

3 7A7 320 km^ 
39 500 m^/s 



(Welcomne, 1972; Compere 
15° 28'E 



& Symoens, 1987) 



Zaire: 220 km ; 
(mean) 



2; Total! 550 km^ 



GeoKraohical data 
Location: 
Altitude: 
Surface area: 
Depth: 

Max. length: 
Max. width: 
Shoreline: 
Catchment area: 

Flow: 39 500 m^/s (mean); 22 000 m-*/8 (min); 75 000 m^/e (max) 

Annual fluctuation in level: 3 m (mean) 
Major inflowing and outflowing river: Congo/Zaire 

Special features: Pool Malebo is a riverine lake, with a large central Island (lie 
Mbamu, 180 km ) and several smaller ones (sandbanks) which are 
subject to inundation. 

Pbvaical and chemical data (Compere & Symoens, 1987) 
Surface temperature: 27.3° C 



pH: 

Conductivi ty: 
Ionic composition: 



6-7 

K: 31.5 ps/cm 

(mean from December 1976 to November 1977) 

Ca 2.23 HCO3 7.11 

Mg 0.86 SO4 2 

Na 1.99 CI 2.71 

K 1.33 Si02 9.7 

Fisheries data 

No. of fish species: 165 (Poll, 1939); 235 (Compere & Symoens, 1987) 

No. of fishermen: 5 000 in Zaire (1984) (Coral, 198Ab) 

Total annual catch: 3 000-3 500 t In Zaire (Corsl, 1984b) 



Key reference: Compere & Symoens, 1987 




Fig. 6b. Pool Malebo 
(Compere i Symoens, 1987) 
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leeaeioBt Zaire - 5* 45*8t 23* 04*B 

Surface arear 4.7 IcB 

Max. length: 4.5 ka 

Hax, vidtht 1.5 km 



Geographical data 
Locatiom 
Altitude t 
Skirfaea mrmat 



Depth t 

Volume : 
Max. lengths 
Hex. vidtht 

Shorelines 



Ua MWERV 
(Intscnatlooal mtsr) 

(see Fig. 7) 
Zaire, Zvibla - $• 2S*-9* 31*8| 28* 20*-29* 10*B 
930 a 
Zaire 

Zambia 
Total 

37 a (i 

38 km^ 
124 km 
51 !■ 
350 km 



1 950 km:' (*2I) 

2 700 km^ (58Z) 

4 650 km^ (Konara, 1984) 
10 a (aaant H. bMin)t 3 

I* 



(15 ka' la Zaire) 



a (aaaat 8. b«flln) 



(140 km in Zaire) 
Annual fluctuation in level: 5 m (max); 1.5 m (mean) 
Major inf laving rivers: Luapula, Ralnagvlalll 
OutfloKiag eivmrt Luvua into Lualaba 

Spee±el imetaxmet thm Inflowing Luapula River la flanked froa both aldea of Ita 

course between the Johnson Falls at Its point of discharge into 
Lake Hweru by an extenalve floodplaln (the Luapula Floodplaln), 
ooverlof 1 SCO to 2 400 ka with eoettered pezBBneiit logoone. 
Thie «ree t« kaeen aa tl» Klfekule Depreeeloa. 



Fhrrir'l rni* 7bninl irrttr 

Surteee tmepereturet 19-30* C 

Conductivity: K20 70-125 ^ S/cm (De Kimpe, 1960) 
Diaaolved aoilda; 76 ng/l (Stappara, 1914) 
jtffi 8.4-9.3 (De Klape. 1960) 

8.S (Keaare, 1984) 

Oxygem 5.4«8.9 a|g/lt 70-120Z saturation (Compere & Symoena, 1987) 

Xaale etm^pee±t±eut 

(Steppera, 1914) (Tailing & Tailing, 1965) 





Ma/l 




Na 




4.06 


K 




1.25 


Ce 


13.07 


7.05 


Mg 


6.0 


5.01 




48.08 


48.08 


CI 


19.08 


5.0 


S04 




3.07 


Si02 


1.03 


10.05 



Jfe. of f±»h species: 
mainly i 



over 100 species; among them, 27 are of fishing interest, 
OreociiroDia aacrochir (802); Clarias ap{ Synodoatla ap,, 
taxbue tJitlvHat JSatmftiAem (Konere, 1984). 
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Pig. 7. LAKE MWERU, THE KIFAKULA DEPRESSION, 
LAKE MWERU WA MTIPA, AMD LUAFULA SWAMPS 
(Weleeam, 1972) 
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(eont*) 



Fisheries data (cont.) 
Heeal »nau»l eutet mad •ffwett 



Year 


Total e«teh 

(t) 


Mo •of 


■o.of 
boAta 


Sourca 




1932 


706 


* 






FAG, 1983 


1933-46 














1947 


4 000 


* 


_ 




IAD, 1983 


1948-51 














1952 


9 400 


* 










1953-56 














1957 


14 094 


* 










1958 


13 600 


* 






IM>, 1983 


1959 














1960 


14 000 


* 










1961-74 














1975 


3 000 




2 000 


1 500 


Aubray, 


1976 


1976 


3 443 


* 






Luvtmdi 


k fc «»MJ, 19831 


1977 


3 274 


* 






1H 


a a 


1978 


3 368 


* 






N 


a a 


1979 


3 574 


* 






N 


a a 


1960 


3 186 


* 






n 


a a 


1981 


3 083 


* 




mm 


■ 


a a 


1982 


3 000 


* 




m 






1983 


5 953 




1 167 


934 


Kotxarot 


1984 




6 600-8 700 






FAO. 1983 



* ineludas Lua pu la Swam^t 
** eltod by Ceap«r« & STBoma, 1987* 

Pocendal snaual yield: 12 000 t Zaire 

16 OOP t Zambia 
28 000 t Total (Konare, 1984) 
cited by Compere fc S3nnoen8, 1987 t 
35 000 to 52 000 t/yr for «atln 

Produecivi^t 60 kg/lM (dtod by FAO, 1983c) 
50 kg/ha (Da U^a, 1960) 

Mila ra/eraacef Oe Rinpe, 1964 



ayataai 



geoitraphlcaJ data 

Locationt 

Altitudet 



Dmpthi 

Volume : 
Max. length: 
Max. wldtftf 
fiborallnar 
Cacclmanc araat 



LAKE TAMGAMYIKA 

(laitavaatlonal vatar) 

(see Fig. 8) 

Burundi, TMsaoia, ZalMt Zanfela - 3*20*-8*50*8t 30* If 

773 m 
Burundi 
Tanzania 
Zaire 
Zambia 

Total 
1 435 ■ 
18 940 
673 Vm 
48 km 

1 500 km t|tal| 



(Max)t 700 

(9 000 




675 ka la Zaira 

249 000 ka^ 
Major inflotring riven Malagaraal, luiiii 
OutUcmitis rivmrt Lukaga 
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/■ATRR 



(eont.) 



Physical and chemical data 
Conduetlvttft K20 520-610 fi8/em 
fffi 7.3-7.8 
Surfmem trnmpmrmtnTBi 23* C 

Oxygen limit: 80 cn - N. Basin; 150 m - S. Basin (Aubraj, 1972) 

Pbocosyacbecic productiom 0.8-1.1 gC/n^ day (ttel«ck, 1976) 
leoie cmpomttloat (Tklllnt ( TkUiag, 19C5) 

mg/1 

57.0 

K 35.0 
Ca 9.3 
Hg 43.3 
CI 26.5 
8O4 5.0 
8IO2 0.38 
KOs+OOa 409.3 

Wtmhmrlaa data 

Mo, of timh apueimmt 214, o£ vhldx 134 belong to tha ClehlldM faailj 

(GrMmreodt 1964) 
Ibin catches: (Aubray, 1976) 

Clupaldaai StolotJxriaaa taxigaxilcmm (75Z)t Limnothriaa* mlodoa (lOZ) 
GoatvopooddM <15f)i Imttm tfpm (9 opaeloa)} Xuelolaeo* •CiifpSMl 
No. of fiahermem In Zaire In 1988 1 ast. 13 000 OttUmla & Ltjlkdqal«t« 1989) 
No. of boata: (Mlkkola & Llndqulat, 1989) 

industrial fishing unlta (ptiraa selnara)! 16 
MTtinaal flahing units (lift nsts, ste.)i 450 
eosatal eaoos flahing units t 4 000 

XtoesI saoBsl estch »nd effoeti 

1982* i28ft** 

Burundi 13 600 16 000 

Tanzania 25 000 2S 000 

Zalra 30 000 30 000 

Zsaa>ls 10 500 14 OOP 

Ttotal 80 000 85 000 

* (Corel et al. , 1986) 

(Mlkkola <t Llndqulat, 1989) 



in ftiff ' 



Total esteh Ho.o£ lo.of 

XMI ft^ flahaMU boats tgyi^ 

1948 3-4 000 - 

1949-56 - - - 

1957 29 501 

1958-59 - - - 

1960 35 000 

1961-69 - - • 

1970 7 720 

1975 17 000 10 000 4 215 Anbny, 1972 

1980 15 515 

1981 13 377 

1982 17 336 - 4 000 

1983 16 000-19 000 - Janaan at al., 1983 

1988 30 000 13 000 4 466 Mlkkola k Lindquitt, 1989 
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UKB naOUimA (e<mt.) 

Fisheries data ( cont . ) 
PotmatiMl I jimldi 

(t) (muc. t) 

Burundi 21 000 23 000 

Tansania 122 000 121 000 

tmtvm 135 000 139 000 

Zambia 19 OOP 18 000 

Total 300 000 (90 kg/ba) 295 000 

fCeulter. 1981) 
116-140 kg/ha 
Zaire 171 000 to 207 000 t 

TMal lak* 3M 000 to MO 000 t 



flaagranfclgal Omtm (cm FlgS. 6, 9 ud 10) 

Location: Zaire - l*8t 18* B 

Altitude: 350 m 

Surf me9 mrwt 765 km^ (variable) (MarllMr, 1958) | BmIhi 1 7 380 tar 
Depth: 3-5 m (max)! 2.4 ■ (aaan) 

Max. length: 40 kn 

Ann**** £2aCtaatlOD la lavsi: 3 m, max. level in November-December and May-JuilS| 

■iB* level February-Harcb and July-Auguat (Hattheat 1964) 
Major iaf lairing rtwem Rganga* tobaabo« Butnka* Lolo* Modala, Hnba and drainage 

from the flooded foresta 
laloucfloving river: coamunicatea with the Zaire Rivar through the Irebu channel; 

in or otttflowliist depaadlag en ralatlva vater lanrala of Zalra 

liver and Lake. 



Hivaleal and chemical dmtat 

(Brom hualc vater typei aee alao entry "Flooded foreata in Hbandaba area*) 

Sarfaem temperature: 27.7-32.9*0 

Conductivity: K20 24-32 ^8/ca (Oubolat 1959) 

DiMtolvrnd aolidm: 72-90 iag/1 

pffi 4.5-4. 9t 4.2-5.5 (Coral, 1984a) 

OMJgent present from bottom to surface, but never saturatedf 

4-6 mg/l (50-70X aaturatlon) (Dubola, 1959) 

Flabmrlea data 

JTo. of flab apeeiMt 114 (Matthea, 1964) 
fetal aaanal eaeeft and effort! 



Ttotal lo.of lo.of 

ISfiE catch ftl Wta Source 



1957 400 

19S9 800 - - Hatthea, 1964 

1SS2 1 500* 700 fBlknro^ = Coral. 19B4a 

• Inelttdea Lake Maji Ndonbe 



Poceacial anmiai yimUt 

3 500 t (WelecNBDe, 1972) 

2 000 t (28.6 kg/ha) (Matthes, 1964) 

1 912 t (25 kg/ha) (Coral, 1984a) 

Kay Mferaaee for £aJee Htmbai Hatthae, 1984 
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.Z4IS8L 




(tn ■) 



W.liM 




Fig. 9 LAKE TUMBA 
(Uacthes, 1964) 
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Ci»Qffrfph <c«I dmta (mmm Fig. 5) 



Leeaeioni 



Altitude: 
Surface area 
Volume t 
Depth t 

Mur. length f 
Mix. vidch.- 



Zaire - 8" 40'S; 26" 20'E 

situated in the Lualaba Floodplaln/Lakss Cooplc 
(• Xanolooido D«pr«««lon) 

575 m 
530 km^ 
0.9 km^ 

3.5 m (max)! 1.7 ■ (naan) 
40 km 



20 km 

H^Jor iaf loving rivers t Lualaba* Luflra 
Otttflcmlag riven Lualaba 



Mjraleal *«Mf gfc^f f ? '^ara (after Van HmI, 1953) 

8ox£mee teapereture t 23 . 5-33 . 0 ° C 

Conduett'Tltyf K20 145-255 fiS/en 

pfl; 6.4-8.0 

loaic composicioa: m y/l 
Ca 20.6-42.3 
Mg 2.9-17.3 
HCO3+CO3 109.8-203.1 
8IO2 68.0-144.0 
ua/1 

PO4-P 31.0- 65.0 



Fisheries data 

Total aaaial eatcbf (Luvuaade & Uoeey, 1983) 



Yaar 


Total catch 
lt> 


1975 


5 220 


1976 


5 742 


1977 


5 460 


1978 


5 517 


1979 


5 960 


1980' 


5 314 


1981 


5 141 



Pocencial anmal yields 2 650 t (50 kg/ba: Konare, 1984) 



nmm fmm Tit fiim ztxa ma. 

Geograohleel data (aaa fig. 10) 

location* Zaira - 3» S-3» H; 16* -21* I 

^cicudat 330 m at Equator 

Surf me* mxmm of* flooded f areata in Zmixe* 
(aaa Table 3) 

Special featureat aaa "Floodad foreata In Mbandaka area" entry. 



Physical and chemical data of brown humic wacers: 

eom "Flooded foroata in Hbandaka *VM* «ntC7 
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Fig. 10. FLOODED FORESTS IN CENTRAL ZAIRE BASm FROM LAIK TIMBA TO LISALA 

(Vanima Bommebm, 1986) 
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FOBRSTS IM CRHTBAL ZAIRE BASIM (eont.) 



Table 3. SURFACE AREA 


OF FLOODED FORESTS 


IN ZAIRE 




Ptttwomt flood 


Seasonal flood 




1/ 


(ralnv season) 


Hbandaka flooded foraace 2/ 


(kn^) 




Girl plain 


5 850 




Mbandaka/Lake lUabs 


3 300 




Lulonga River 


140 




Ikslaoiba tiwr 


200 




Busira Rlv«r 


925 




Total 


10 415 










Vest of laks 


2 000 I 




Yumbi 


900 j 


19 000 11 


Lotol RlvcTt Lolcoro Hivwr 


535 


3 800 3/ 


Total 


3 435 


22 800 


MakanKa-Llsala flooded forests 2/ 






right bank 


20 800 




left bank 


2 450 




Smbm lalaad 


420 




Bolombo 






Total 


24 020 




Total flooded forests 1/ 


37 870 





T/^Surface area estimated from Operational Havlgatlo^Ch«rt7 



scale 1:1 000 000 (USAF, 1975) 
2/ Vandon Boaaeho, 1986 
1/ Coral, 1984a 



FlmbmrlBB data * aaa "Floodod foreata In Hbandaka araa* ontxy 

^otaaeial aanial yialdt (t/yr) 

Tabla A. POOimL AMRttL IXBU) Of ILOQDID rOUSIS U ZAIII 

(GBRUL BASn) 



Floodod 
feraata 


Araa kar 

li 


— S137C — 

2/ 


25 kg/ba 

3/ 


Hbandaka 


10 415 


15 623 


26 038 


Lake Majl Ndooba 


3 435 


5 152 


8 587 


Makanga-Llaala 


24 020 


36 030 


60 050 


Total 


37 870 


56 805 


94 675 



1/ paxMOont flood (OHC-iraiAF, 1975) 
1/ Waleonne, 1989, pers.cooin.: 15 kg/ha In brovn aeid vatara 
if Corai, 1984a: 25 kg /ha In brovn acid watera. 

Vandan Boasche (1986) eatimataa tha axploitable potential annual ylald of 
tha araa from Laka Tumba to Liaala (Ineludins Laka Tuaba, Zalra Klvar, 
Hbandaka and Hikaaga-Llaala floodad foraata) at 100 000 to 120 000 t. 
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FLOOPro TOMST8 M 



Gaographlcal dmtm {9— fig. 10) 

Loeatiom Cmtral ZalM BMin - 1«8-1*V{ 17* 45*<18« 20*B 

Altitude: 330 m 

Surface area of flooded foxeata from Mmk»aMm to Irabut (Vanden Boaacbsi 1986} 



Inlongs 

Girl plain* ZalM-Dbaagl 

Boalra (ii^strwrn ladd.) 
Mbandaka-Ir«bu-Lak« Tiaab* 

Total 



140 

5 850 
200 
925 

3 300 
10 415 



SpmeiMl i0»tur9»t most of thaaa areas are covered with pexnanent flooded (hydro- 

morphic) forest. Main water level raisings occur on the bimodel 
type as Zaire River, althc^igh violent floods may occur any tine 
of the year during heavy rains (Vanden Bossehei 1986). The 
typical "brom veters" eeeur In the flooded forest* where thej 
we generated, in the medium- sized rivers (Ikelemba, Ruki, 
Lulotvga, Glri), and in the shore-waters of the Zaire River, 
whsre thsy are dleeharfed* 

FluetMation in level in lar^ flood forests: 

Girl and Mbandaka, Lake Tumba: 1-3 m; 

the water being kept In the forest t the seasonal level 

fluctwtlaa la lorar tlun In th* aaln tlvmt (Vwadoi BoeeeliSt 

19W). 

leml dmtm ot hipnim ftfffT fflfiftrirr 
(after Berp, 1961; and Berg, cited by Gosse, 1963) 
The solubilization of the humic acid materials, produced by 
pleat fragiTipr- s la anaerobic and reducing conditions, gives the 
vntere of the smmps a low pH and dark brown color. During 
aaatrnllMtien In larger rlvera, pH, oxygen eonteat* turbidity 
and eoodiietlwlty Ineraaaa* while the brown eolonv radneaa. 

Fotaat ehaaaala and poolat 20-25* C 
Largar rlwara and Zalza Uiwars 25»29*C 

Other ebaraetarlaeleai 



S. PHYSICAL AND CHEMICAL CHAKACTBRISTICSl 
UmSS CENTRAL ZAIRE BASIN (brown humic waters) 



(Berg, 1961) (cited 


in Compere 


& Syinoens , 


1987) 




Ikaleiri>a 


Sukl 


Zaire River 








St Mbandaka 


Trantpareney (a) 


1.00 


0.85 


0»95 


Speed (km/h) 


3 


2 


3 


Temperature (°C) 


25.1 


27.5 


27.0 


pH 


3.9 


4.2 


3.9 


OsygMt (ng/l) 


2.S 


4.8 


4.4 


(saturation S) 


27 


58 


52 


Acidity (ml) Na2, CO3, H/1 


1.20 


0.90 


1.40 


Alkalinity (ml) H2SO4, H/1 


0.00 


0.00 


0.00 


Cenduetlwity (ii8/em) 


45 


24 


50 
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fLOQDP) FOtg f T? IB ngMWVif ft ftfBA (coat.) 



T»bU 6. PHYSICO-CHBMICAL GBAR&CTBlISTICSt FOREST CHAHIIBLS, 

CBnuL ZAua bash 





Mill. 






Temperature (surface, a.m.) 


21.5 


23.3 


24.7 


pH 


8.50 


4.10 


6.20 


Conductivity (K21 flS/em) 


10. 1 


22.1 


48.9 


Acidity (m c/1) 


0.26 


0.87 


1.73 


Oxyg«n (Bg O2/I) 


:3.2 


56.4 


86.8 


O2 (ng/1) 


0.3 


2.3 


3.8 


8102 (ng/l) 


1.0 


5.5 


8.6 


Pe total (mg/l) 


0.35 


0.75 


1.40 


HH3 (mg B/1) 


0.15 


0.25 


0.72 


NO3 (mg N/1) 


0.03 


0.11 


0.30 


Ca-tHg (mg Ca/1) 


0.1 


0.5 


1.1 


H« (mg/l) 


0.20 


0.40 


0.70 


K (mg/l) 


0.4 


1.1 


2.5 


CI (mg/l) 


0.2 


0.7 


1.0 



Flmbmries data 

Jb* of £i»h apeeles: Among the 408 sp. cited by GoBBBt (1963) (see Zaire River 

entry), some do not enter in brovn waters; others are endemic 

and/or specialized to brown waters. 
Specl«li«ed fmilieat Protopcerld«e» Pol7pt«rld«at Notopterldaef Clarlida«« 

Anabantldaa, Clunialdae. 
Itoin £ith species in brown waters: 

(see Table 7 on following page) 
JCtln eatebe* frcm brovn vrntmrm, MbanrfaJca mrmmt 



Good fishing seasons 



Poor fisbiag saaaoni 



Aamml emtth and effertt 
2 880 t 



(after Vanden Boaaeh«» 1986) 
I of total eateh 
Channidae 23Z 
Clariidaa 16Z 
Clcblidaa 8Z 
Clariidaa 20S 
Protopterldaa 141 
Channidae lOZ 
Monqrrldaa 7Z 



(-0.9 t/fisherman) in 1986, in Rukl River, Ikelemba 



tivttr and trlbat«riea« Mbandaka aroa (Vandon Boaaehot 1986} 



PotMtial aaaaal yimld of flooded toto»t&t (t/yr) 



Boalra 

Lake TuoibaoHbaiidaka 

Ikelemba 
Girl plain 

I.ulonga 



925 

300 
200 
850 

uo 



IS ka/ha* 
1 387 

4 950 

300 
8 775 

210 



25 ka/ha** 
2 312 
8 250 

500 
14 625 

350 



Total 



15 622 



26 037 



* Walcoome, 1980, pars. comm.: 15 kg/ba in broun/acid waters 
** Corai, 1984at 25 kg/ha la brom/aold vatara 
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JUIBIS-Il. 



(cent.) 



Tabla 7. MAIN FISH SPECIES IN BROWN HUMIC VATEBS 
(Ilwl— b> Uwr* Ink! liver, flooded forest between 

(Vanden Boasche, 1986) 



PvoteptarldM 

Pol3rpterldae 
Clupeldae 
OsteogloesldM 
HotQpterldaa 



Phractolaemldae 



Dletlchodontldae 

CitbarliiidM 
CyprlnldM 

Bagrldae 

OlSTlldM 



SehllbaldM 

Mochokldae 
Malapterurldae 

Centropomlda* 
Clchlldae 

Anabantldae 
Chaimldae 



PftpTroeranue «£«r 
XwMoqretne nlgrl 

Gnathonemus sp. 
Marcuaenlus ap. 
F»troe«phaltt« ap* 



Hepeetua odo* 

Batlq««thlope ap. 
BvyeooMthlope ap. 
Al«*t«p«t«ralue ep. 

Bydrocynua vlttatua 
Dlfltlchodus sp. 
Xenocharax sp. 
Cltb«rliitt« glbboau* 
Barbtts ep. 
Ralmas sp. 
Auehenoglanla 

punetettte 
ClariM tavlaplntta 



Sebllba ap. 

Synodontls sp. 
tialapterurua 
•laetrleua 

Hanlchromis ap. 
"tilapla" 

Ctenopoata ap. 
Chaxma obacura 



Papyroeranua a£ar 
Xaaoa^aCtta nlfri 
Onat ^ oaaa M a ap* 

Patvoeaphalua ap* 
Stfloatorlilinia ap. 



Hapaatus odoa 
Alaatas sp. 

Bxyeonaethlopa ap. 



Protoptarna dellol 
Pelyptarva ap. 



Papyroeranua afar 
Xaoonif atua nlgrl 
OnailioiiaBua ap. 

Fatreeaphalua ap* 
Storaatorhinna ap* 
Pbractolaaaua 
anaorgll 



Barbua ap. 



Barbua ap< 



Auehenoglanla Auehenoglanla 
punietatua pimctatva 

Clarlas garleplnua Clarias garlaplaua 
Clarias sp. Clarias sp. 

Clarlallabes sp. Clarlallabea ap* 
Channallabaa ap* Cbannallabaa ap* 



Synodontls ep. 
Ifelapterurua 
alaetrleua 

HemlchroBils sp. 

"tUapla" 
CtanopoBw ap* 
Chamia obacura 



Halapterurua 
alaetrleua 

Hemlchrotnls ap. 



ap. 

Cbanna obacura 



AMwna/iTORi Rivm 

Source; near Lake Albert in Z.aire 

total iMgttt 1 030 km 

650 ka - Uppar eouraa (Iturl) 
3B0 km - I>evar eouraa (AtuvIbI) 

CSooatriaa traversed: Zaire 

Msetargtt tot Congo/Zaire River at Baaoko 



Copyrighted matsrial 



ZAIRE 



334 



iTPmiRi Mvn 

Geo^cap k le al d'aca 

Source: near Sa«i, Zalrs 

Total length: 535 km 

315 kB - llpp«r eoiira« (Blbl) 
220 km - Lovar eouraa (Itlablrl) 

Couatries traversed: Zaire 

DiMebttrgaa tot Ceogo/Zalra Xlvar at Baaoteo 



KASAI/KHA RIVER 

(Intaniatloiial vatar) 

Geofiraphlcal data 

Source: near VlUa Laao, Angola (Kaaal) 

Altitude.- 1 500 m 

Total len^chf 1 735 km total 

(last 85 km, from ILaaal-Lukanle/Flml conflaanea 

to Coogo/Zalra eoii£lttaaiea» eallod Itea) 
Ceuntriaa trwnadt Angola, Zalva 
M^er trihutmries: 

Lvibllaah/Sankuru 1 150 kn 
nrango 750 In 

Kvilu 960 ka 

Lukenle/Fiml 1 060 kn 

Discharges to: Congo/Zaire River at Rvamouth 

Spteiml famturms: Laka Hajl Hdooba dlachargaa Into Congo/Zalra through tha Flal 
and Kaa ttvara. In Angola* ona tributary (tha Loaehlno Rlvar) 
ia lapottadad by tha aaall Oni-hlgh T<ii>chino Daa. 



LOMAMI RIVER 

Geographleal data 

Source: Congo/Zalra - Zambezi dlvida 

Total len^tfa; 1 280 km 

D±»^utrge» tot laangat whara It Jolna tha Congo/Zalra. 



Geographical data 

Source: near Mvapo 

Aieicuda; 1 540 m 

Total Imngtht 1 400 ka to Klaanganl, «hara Its nama ehaagaa to Congo/Zalra 

River. It ie the main headwater of the Congo/Zaire, 
ibjor tribucariea: Luvua (350 km), Luflra (630 km), Lukuga (310 km), Elila 
(400 km), Llndl (515 km), LoM (390 km), Dlladi (450 km) 

Discharges to: (becomas) Congo /Zaire River 

Special features; HsUo and Mwadlngusha Reeervolrs, Lufira ewampe and Lualaba 
rieedplala/Lakaa Cemplax (Kanuleado Oapraaalon). 
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(Iiit«nMttlea«Ll «at«v) 

Caograafcjgal dmtm (see Fig. 7) 

Sourcai L«k« Bangweulut Zaabla 

llcltHrf*! 1 140 m 

Stefaea aiwai 1 500 km^ Floodplain (Zalre-t-Zamble) (Welcocome, 1972) 

2 400 km^ Rivar+Floodplaln (Zalrs+Zaabla) (Konara, 1984) 
ap p r c Ki aataly SOX la Zalra 

Total length: 560 ka 

Countries traversed: Zaire, Zambia 

Di0cb»rge8 to: Laka Hirer u 

Spaeial faacuraaf tba Luapula flawa through an axtanalva avaop ayataa whleh 

oeeuplaa tha Klfttkula Dapraaalon. Thla atratdiaa froa Jehnaen 

Falla to Lake Mweru, a distance of sotoe 160 km and a width of 
5-18 km. Tha total area of tha avai^ la 1 500 )ar during tha 
vat aaaaoDt vfaan a dapth of b a twaaa 5-10 « la attalnad. Iha 

extent of the flooding varies from year to year. Larger 
permanent lakaa on the fioodplaln Include Lakes Kiflkula and 
Utaheapenabl la Zaica and Laka Hefm la Zaaibla. 

Phraical and ebemlc»l data: 

Coxuiuccivicy: 150-180 ^S/cb{ 24.5 ftSjcm (Toawai pars.coom.) 
pMl 6.2 

Fisheries data 

Total annual catch ancf effort: in Zaire 





Total aateh 


No. of 


No. of 




XttS 


(t) 


flahaman 


beft£8 


Source 


1932 


706* 






110, lOMe 


1933-46 










18A7 


4 000* 






FAD, 1983c 


1948-51 










1952 


9 400* 








1953-56 










1957 


14 094* 








195B 


13 600* 




m 


fiO« 1903O 


1«5» 








m 


1960 


14 000* 








1961-81 








«■ 


1983 


8 804 


2 850 


2 628 


Eonara* 1984 


19S3 


2 000-3 000 






FAO, 1983e 



* laeludaa Laka tferaru 



yield: 

10 000 t - River-t-Floodplain, Zaire + Zambia 
5 000 t - llvMr^rioodpIala, Salra (IMmm, 1984) (MO, 1983e) 



Proditettvltrt 40 kg /ha (eltad hj FAO, 1983e) 
Main Rmfmrencm: Da Klmpe, 1964 
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GeoieraBhlcal daca (see Fig. 10) 
Source t Zaire 
Altitude: 457 n 

Total length t 705 Vm total 

515 km - Upper course (Marlnga tribtttazy) 

190 km - Lower course (Lulonga) 
Cioimtrl«« travumdt Zaiz* 

Mtjoe trlbatarimat Loporl (470 In) vhleh Joins tferlngA at Baaaakuau to font 
Lolenga 

Di»dimrgB» tot Cengo/Zalra Klvar 



geograpfcieal d»tM 

Source t near Sogo 

Total loagtbt 510 km total 

225 km - Upper eouraa (Ebola trlbutacy) 

285 km - Lover course (Mongala) 
Countries traversed; Zaire 

Hmjor tributarleet Oua (225 km) and Likama (130 km), both o£ which have a cognton 

eonf luaaeo vltb tlio Kbola to fozn tba MoaBala 
DiocbmrgoM tot (Jongo/Salra Ktvor 



Oeo^mohlcMl data (aea Fig. 10) 
Seareot naar Katake - Komba 

Total iMBgtht 930 km total 

650 km - Upper course (Tsbuapa tributary) 

280 IcB • hcmov eouroo (Ruki) 
Countries traversetf.* Zaire 

Major cributeries: Lowala (560 km), which Joins Tshuapa to form Ruki; Salonga; 

Homboyo/Luilaka (535 km) 
Dl»ciuurt»» tot Congo/Zalro at Bala 
^Ipeeial foaatnot floodod fozoata In Ita lowsr couraot 

soa ontzy *Tloodod Toroata in Mbandako Aroa" 

Pbwmieal an^ T't-fflff i* (••■ Tabla 5, paga 331) 

Flaberiea data sea entry "Flooded Forests in Mbandaka Area" 



KUZIZI RIVER 
(Itttamatlonal water) 

Source: Lake Rlvu 

Total length: about ISO km 

Conncriea traversed: Burundi, Rwaadai Zairo 

Diaebargaa tot Laka Tanganyika 

Physical and chemical data 

Conductivity: Upper course K^g 1 190 /iS/emt Lower courae ^g 828 p S/ea 



Copyrighted matsrial 



3S7 



tWIZI KIVBlt (cent.) 

PbvBleal mnd chemical data (coot.) 

Zeaie eoapMlCloat (B— n e h amp, 19S9) (Dttbol*» 1958) 



la 9A.8 98.0 

K 63.0 74.0 

Ca 8.4 8.5 

Mg 67.0 101.6 

HC034-003 638.1 585.6 

CI 23.8 16.6 

8O4 17.8 9.0 

8i02 9.0-9.8 8.0 



SEMLIKI RIVBR 
(Intsmatlonal w»t«r) 

Gmoxraobteal data 

8oare»t Zalra, Uka BdMxd/Idl imta 

Altitude: 619 m 

Countriea traveraadi Uganda » Zalra 

DiaebmrsB* to; Lafca Albarc/Holmtu 

Physical and cbemical data 

Conductivity: K20 600-910 pSlc^ (Beauchaap, 1956) 
lonle eompoMitlent (EAFRO, I9S2b) (Van Dar Ban, 1959} 



my. /I mt/1 

Ca 15.0 

HCO34CO3 436.8 454.3 

CI - 30.7 

SO4 - 36.4 

Si02 26.0 3.8 




Fig. 11. UBAH6I RIVBR 
rafearlttcto, 1973) 
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UBANGI/OOBANGUI RIVER 
(XntarnAtlonal w«t«r) 

Geof!:raphieml drnta (see Figs. 10 and 11) 

Source: The Ubangi !• fozMd by the confluence of Che UAIA and U'BoflU 

llveve et Tekena. fhe QAIA rleee In tbe ■ouatalna aaar Lalui 

Albert , vhereas the Bomu has Its source on th« froatlar bAtVMll 
Sudan, Central African Republic and Zaire, 
rotal iMvtfcf MbooMtt/BoBu: 710 km (Zaire, Gantral African Rapobllo) 
gAlAl 1 210 km (Zaire) 

Ubanglt 1 060 km (Congo, Central African Bep.* Zaire) 
The longest eontlntiotta eouraa (2 270 ka) la tha MIA + nxangi. 
OraiaaAa area: 772 800 km^ 

Coantr±»a trmwmramit CongOt Cantral African tapubliCt Zalra 

Major tributaries : Rotto, Ouaka, Hborl, Lobaja* M'BcaUl 
Discbargea to: Congo/ Zaire at Liranga 

Flood rogimmt Augoat to Daeaoibar, aax. In Octobar (unliaodal) 

Low in March-April 
Flov ac Bangui: 800 to 11 000 m^/sec; mean: 4 000 m /sec 
Iav»i vnrlaeioof 5.5 a (aaan)) 9 n (aax*) 



Phvsieal and chemical data 

pH: 7.0-7.2 (Depasae, 1936) 

«.2-6.9 (Mleha, 1973) In Bangui 

ConcfuctlvlCj; 19.5-56.0 ;iS/cm in Bangui (Micha, 1973) 

Oxygen: mean at Bangui: 6 mg/1, 75Z saturation (Micha, 1973) 



Haboriea data 

No. of apecies: 233 In 25 faalllaa (Goaaa, 1968 1 Hioha, 1973) 
local anoiiai cacch; 

2 000 t (Dbangl) 

3 720 t (UAlA) year unknown 
PoCencial aanual yield: 

3 000 t in Zalra (25 kg/ka) (Atibray, 1976) 



(Intamatlonal «»t«r) 



GaomTaohlcal data 
Soureei 



Altltuies 

Total length: 
DrMijaMt» araaf 
Area of mtari 



(see Fig. 1) 

Tha lengaat eontinnetta atraan lat Chaabasl Uvart Laka Bangvaala* 

Luapula River, Lake Mveru, Luvua River, Lualaba River. The 
Lualaba River changes its name to Congo/Zaire at Kisangani, 2 000 
km from the nouth. It le navigabla froB tha aauth to llatadl» and 
fron Kinahaaa to Kiaanganl. 

Tha highest eourea In Zalra la that of tha Lualabat 1 535 m aal. 

(Aubray, :976) 

4 700 km from source Chambezi River in Zambia 
4 014 500 kn^ 

(including Ubangnt baain) (Aubray, 197$) 



km^ 



Countries 



Congo/Zaire 17 000 

Tributaries of Congo/Zalra 4 100 
Ubangi and tributarlaa 1 300 kn^ 

Other rlvare 8 500 fas' 

Kasai and tributaries 3 100 km 

traveramd: Tha baaln covers parte of Angola, Burundlt Caaaroon, Central 
African Bapibllei CongOf Brandat Ta na a nl at Zalra* Zaaibla* 
lha Zalra/Congo Slvor travaraaa Zaablai Zalrat CengOt 
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fliflf ra pfclcal data (cont.) 

M^or trSbutmrlms: Allma, Aruwlnl, Blllat Itlmblrl, Rva, LomAml, Lava, Luflra, 

Lakus«» LttlonB*t Lurua, Hoag*!** Sanghat BuULt Ubaagi/Oubangul* 
M»dnrg»» tot South Atlantic (6* 8t 12* SO*l) 

Volume of discharga at mouth: 23-75 000 (mean 41 000) m^/Me (Anbraj* 1976) 

Siupoadad ailt loadt 50 500 000 t/yr (Walcoaata, 1972} 

WXood fgimm't Biaodal floods with paaka In Hay and Doeaabar 

flj^Mlal fmmtuns: Lakes ; Tanganyika, Klvu, Bangwaulu, Mmru, Majl Hdomba, Pool 

Malabo, Upemba, Tumba. Waterfalls < Fortes d'Bnfer, Vagenla, 

numerous cataracts; Dams on nearly all tributaries. 

£LssdBllliB£< Luapula/ Klf akala dopraaaloot Laalaba/Kaaalonde 

dopNoaloDt Mbondatai floodod fovMta* 



pBt Both pH and conductivity waxy eoMldmrably la tbm dlffaent «Bt«r 

eouraes of the system. 

pH may be as low as 4.4 In flooded forests vhen the humlc aclda 
axa not nautrallsadt and mmj bo high aa 7.8 (Goaaoi 1963) in 
tbo ZalM tlTor aaln stroaa i4mb tbo bnmle aeldo are Mutrsliaod. 

5.5 in upper course (Poll & Renson, 1948); 

6.5-7.0 in middle course (Depaaae, 1956); 

7.05-7.8 Yanganbl (middle couraa), mean 7.4 (Goesa, IMS) 
CaniMU Tangaablt 6.7-8.2; me am 7.2 mg/1 (Goaaa, 1963) 

Oxygen concentration la lew at low pH (4-5) » 

and higher at higher pH (7-8) (Coapm & Sjnoano, 1987) 
TtaptrMtarmt Tang— hi i 27.3* C (Goaaa, 1963) 
CtaaAieelwltjf 

Tangaabl, middle river: K21 37.9-76.7 (mean 56.6) pS/cm 

Shore (nlddlo course): R21 37.1-59.0 (moan 47.0) ^8/cm (Gosae, 1963) 

Lnapnla (vppar eoiirM)t K20 44-108 ffS/a CMMmm, 1972) 



Tliblo 8. PBniC&-(«BIIIICAL GHAMCIHISTICB Of UVBIB 

OP THE CENTRAL ZAIRE BASIH 
(B»rg, 1961) (cited in Compere i Symoens, 1987) 





Mongala 


Ikelemba 


Ruki 


Zaire at Mbandaka 
shore centre 


Tranaparancjr (m) 


1.40 


1.00 


0.85 


0.95 


0.70 


8p0m4 (ta/h) 


5 


3 


2 


3 


3 


rsfflperaenra (%) 


25.0 


25.1 


27.5 


27.0 


28 


pH 


5.8 


3.9 


4.2 


3.9 


7.4 


OKfgan (ng/1) 


2.3 


2.3 


4.8 


4.4 


C.7 


(eaturatlon Z) 


27 


27 


58 


52 


82 


Acidity (ml) Ma2. CO3, 1/1 


0.55 


1.20 


0.90 


1.40 


0.25 


Alkalinity (ml) H2SO4, 1/1 


0.08 


0.00 


0.00 


0.00 


0.43 


Goaduetivlc/ (/iS/em) 


20 


45 


24 


50 


56 


Tfp» o£ wmtor • 


<b) 


(•) 


<«> 


(•> 


<•) 


* (a) ~ humlc water 



(b) ■ humlc water, partially neutralised 
(tt) ■ humlc watart eoaplotoly aotttrallaod 
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Physical and cbemictl data (cont.) 



Ionic efl^povltloiif 



(H^beck, 1978) 





2.401 






Mg 


1.251 


6.4-12.1 (mean: 


8.1) 


Ma 


1.70 


2.2-A.9 (mean: 


3.6) 


K 


1.10 


1.6-2.5 (aaaai 


1.9) 


HCO3 


11.2 






CI 


2.85 


1.5-2.7 (meant 


2.0) 


SO4 


2.95 






Si02 


9.80 






* Tangi 


nblf Blddl 


• Zmixm Klvar 





Fisheries data 

No. of fiah species: 408 Indigenous flah apeclaa la 1^^^^f^» Zaire River* 

distributed la 24 faaillaa aad 101 gvnera (Goaaa* 196$). 
(S«a Table 9.) 



Table 9. FISH SPECIES IN MIDDLE ZAIRE RIVER 





Yanj?ambl 


Malebo 


Pool 


Central 


basin 


Families 


.gpftPtef 


I 


Snecles X 


Soecles 


Z 




2 


0.8 


2 


0.8 


2 


0.6 


PolypterldM 


6 


2.5 


5 


2.1 


7 


1.7 


Clupeidae 


6 


2.5 


1 


1.7 


9 


2.2 


Mormyridae 


43 


18.2 


46 


19.6 


75 


18.5 


Hotoptarldaa 


1 


0.4 


2 


0.8 


2 


0.6 


Phraetela«Bldaa 


1 


0.4 


1 


0.1 


1 


0.3 


Pantodont idea 


1 


0.4 


1 


0.1 


1 


0.3 


Characldaa 


26 


10.5 


17 


7.2 


35 


8.4 


CltharieldM 


27 


11.3 


23 


9.8 


38 


9.3 


Cyprinidae 


29 


12.1 


24 


10.2 


52 


12.8 


Clarlldae 


15 


6.3 


11 


1.7 


23 


5.7 


Schllbeldae 


7 


2.9 


5 


2.1 


IS 


3.2 


Bagrldae 


10 


4.2 


17 


7.2 


27 


6.7 


Hochokldaa 


20 


8.4 


24 


10.2 


36 


8.9 


Amphiliidae 


5 


2.1 


3 


1.3 


12 


3.0 


Halapterurida* 


1 


0.4 


1 


0.1 


1 


0.3 


CTprlnodoDtldM 


S 


2.1 


7 


3.0 


11 


2.7 


Clehlldae 


14 


5.9 


17 


7.2 


32 


7.6 


Centropomldae 


1 


0.4 


1 


0.4 


1 


0.3 


Eleotridaa 


1 


0.4 


1 


3.4 


1 


0.3 


Anabantidae 


10 


4.2 


10 


4.3 


12 


3.0 


Ophlocephalidaa 


1 


0.4 


1 


0.4 


2 


0.6 


Hastacembelidae 


5 


2.1 


8 


3.4 


11 


2.7 


Tetraodontidae 


2 


0.8 


4 


1.7 


4 


1.0 


^'^^ 


239 




222 










One family (Oataoglossldae) and one species (ffecerocis 
nllotleus). Introduced In 2^1re Baaln (Ubangi Rivar) in 1960 
(Mlcha, 1973) must be addad{ S»teroti» nilotieua already coomonly 
cMifht In Mbandalw stm (V«ad«n ao«*elMt 1986). 

Kaia fl»h apmelmm la Zmirm JUvmr, e&atral hmaini CVradan B<MaelM» 1986) 
(8m T«bltt 10 on follavliig pag*) 
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ZkOK 



ZAIRE/CONGO RIVER (cont.) 



Tabla 10 . VklS FISH SPECIES IN ZAIRE RIVER, CENTRAL BASIS 
(Vmndmn 3o»mehm, 1986) 



PttMilQUES* 



BniTHKWIS** 



EaUX LXTTOttAI-M** 



PROTOPTZUOtI 

FotmniMt 

Cumtou 

OSTEKIOSSIDAE 

NoTomxxMS 



BBPsrmiii 

CuiMcsna 



Brycohaethiops sp. 

ALESTOFEmSIUS SP. 



CinARINUI*! 

CTPftimukK 



EvouTnaRns sr* 

CinCAKtWS GtBMSm 

Bauus cAUxnoi 



Bauius sp. 



CUUIMI 
HOCSOKIMI 



CmSOKMIBAB 



Lates hiloticus 



(Pouram sr. ) 
BiiiRons nLonciB 



a. 



Munmus sp. 

HORIRROPS DCLICIOUSm 

RutCUSiHlUS SP. 

PnaocxnuujiB sp. 



DisiiOBBn IP* 



citrarihus gibbosus 
bar508 cardozoi 
Barbob w. 



ChRYSICHTHTS CRAKait 

Cntnicnns sp* 



OOCIOERULIS 



GnmoGuuns sp. 



SnoDonis sp. 



niemcos 
IiAin nuTicDs 



taaarraa 

CaAifHlDAI 



* nUTSALIZXO HAins 

B MIM MIIIRtttnB 



PROTOPRXtn tUUM 

Poufmn ». 
ODnDTntnsK sp. 

Heterotis hiloticus 
P&moauun» *m 



Gdatbohemus sp* 
GmcinKDS si. 
MaiBinai catavm 

Voagmts SP. 
MoranKOPS delicioosos 
Marcusenius sp. 
PnsocmAUB sp. 



Aiism SP* 
lAiniRnflPS St* 

BasooBAmiops SP. 

AtmOPETERSinS SP. 

BiMflcnM viTuns 
DrsTiCROMn AVTcmii 

DistIi:h::l;ije Kr . 

EuGSAiHicams sp. 
JwKxaaa sp. 

CTmRTNUS GTBB 
BARBUS CARDOZOl 



Labeo mim 
Raumas sp. 
Ckrysicbtkys 
CmsiCBIBU SP* 

Awumimmis 

OCCIDF.NTAUS 

AucHmocLAm 



GxpsyROGuuns SP* 

HmROBSAIKin 



Cuutus ' 

EVIKIPIUS 9P. 

SCHILBE SP. 

Sy»»anis sp. 
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ZiXMEtamOO UVm (emt.) 

Fisheries data (cont.) 

Ho. of flabarman: 40-50 000 in Zaire Rlvac (Coral, 1984b) 
M»in eatetftt (8aa Tkbla 11) 

Tabla 11. RELATIVE PERCENTAGE OP FAMILIES CAUGHT IM HBANDAKA AREA 
AID SOLD IN HBANDAKA MARKETS 
(Vmaden B<m»et», 1986) 

A^duriag good fishing seaaon (Fab.-tUrch, 1986) 
B'during poor fishing season (Nov. -Dec. , 1985) 



Families 


▲ 


B 




1 
* 


A "t " 


PeljrplMrldaa 


<1* 


1* 


Mortnyrldae 


4.5 


7* 


Characidae 


2.5** 


4** 


Hepsetldae 


1* 


<l* 


Cltharlnldae 


2 


4 


Dlatlehodontldaa 


IS** 


12** 


C3rprinidae 


10** 


5.5** 


Schllbaldaa 


<1** 


<1 


Clarlldaa 


M* 


20* 


Bagridaa 


12** 


10** 


Hoehokldaa 


<1 


1.5** 


Clehlldaa 


5* 


<1* 


Clupeidae 




1** 


Notoptarldaa 


<1 


<1 


Centropooldaa 


I** 




Ualaptarurldaa 


2** 


1 


FhraetolaaaldM 




<1* 


Anabantidaa 




<1* 


Chaxmidaa 


23* 


10* 


Oataogleasldaa 


2** 


3** 


Flngarllngs 






mise«ll«n«ou*) 


3.5*** 


* 


Total 


lOOX 


lOOZ 



* ■ eatehaa aalaly In Zalra Klvar trtbutarlaat lukl Klvar and adjaoaat 

flooded foroat ehaaaola (ImkIo, «ei4« teemi mtara) 
** - catches mainly In Zairo KItot aaliiaCroMi (MutrallMd watara) 

**« m laalnly clchlldaa 



FUbiag amMBOaa: (See Fig. 12 on follovlng page) 
Mmo aaoual catch per flaAerman: (Coral, 1984b) 

800-1 000 kg - 60 Im npatraam to 120 km dovnstraam Klaamanl 

1 300-1 500 kg - 120 laa dovnetraam Kiaanganl to Baaoko 

2 000-2 200 kg - Basoko to Lulonga 
1 500-1 800 kg - Mbandaka araa 

1 SOO-1 700 kg - Irabu to Bolobo 
600-700 kg - Pool Malabo 
Total annual catch: in Zaire (t) 

Zalra Klvar 47 500 * 

Trlbutariaa o£ Zalra Uvar 10 200 
Ubangl and trlbutariaa 5 720 

Kaaai and trlbutariaa 2 750 

Other rlvera 12 750 

Total fin 19611 78 920 

* la Zalra Uvar In 1984i 70-75 000 t (Coral, 1984b) 
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(cent.) 




1 • 




■alo flablm 
•••■o« / 



0 



poor f iihiag 




1—1 — 1—1 — I • • I — i — I — 1 — I — 1 — r 
J r M A M J J 



A 



S 



0 



N 



D 



J 



rig. 12. Um UVKRi BmODAL MEAH FLOW AT HMmUMk (1932-lMS) 

vmlmtmi to flaliias ••mom 
r«f Mr Coral, 1984) 



nmhrnriM* dmtm (eoat) 

ftoCaatial annual yield: 

ISO 000 t in Zaisa - Z*ir« Rlvor and its trlbut«rlM 

(•mllor rlTort, floodplalM) (Cortlt 1984b) 

SO 000 t in Zaire River, itself, excluding tributarie* 
(rough ••tlaiat* baaad on savoral autlior*) 

Maia raiarmaaaa ior fish determlnatiett aad tawaaaay la Zaixmi 



Gosae, 1968{ 
Laatbert, 1961 1 
Mntthaa, 1964| 
PttU, 1939, I9S7I 
Ml ft «MM, IMS 




Geographical dmtm 

Location: Zalra - 10*S4'i| 27*03*1 

Alticudat 1 100 • 

Data eloaadi 1938 

Sarfaea araat 446 lar (max) 

Daptht 14 m (oiax); 2.6 m (oMan) 

Max. Imngtbt 25 1m 

Hax, wiitbt 24 to 

Ibtjar iafloalqg riwart loflni 

Outflowing rtvart Luflra 

Sboraliaat 170 km 

Folusa: 1.063 ka' 

Lawal rariatleai 1 to 3 ■ 
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(eont.) 



Physical and chemical data: 

Surface temperature: 25-26' C in raliqr ammacn (KoDAra* 
Coaduetivltyt K20 128-309 pS/em 
pMt 7.1-8.21 7.5-8.4 (Konara, 1984) 

Oxygen: 15.0 ag/lt Jan.f 2.0, April; 21. 0| Julj 

Ionic compoaiciont 



1984) 



(KooftM, 1984) 





m^/ 1 




3.07-6.0 


K 


0.78-1.56 


Ca 


11.0A-A9.07 


CI 


0.71-2.49 


SO4 


0.19-5.0 


8IO2 


14.06-21.06 


NO3-N 


3.01-11.02 


PO4-P 


9-18.00 



Fisheries data 

Sdi of fish species: 6 families, 17 speclee* from Lufira River 

Jfaia emtebBSt (fishing interest): Tll»pia melanopleura, Oreochramis 
mterochir, Serranoebraais kafuenaigp Clmriaa gariepinua 
(Konare, 1984) 
Totml <nmi<I cutch mad effort: 



Total catch No. of No.of 



IMS. Ly ^iyhennen ^si^ 

1953 314 

1954 2 354 

1955 7 991 

1956 674 

1957 I 359 

1958 4 223 
1959-60 

1961 6 115 

1962-77 - - - 

1978 1 500 

1979-81 - - - 

1982 4 350 

mi a 106* L.4ifi i imiF^t i9^4> 



* 1 606 t narketed flsli * 1 500 t flatwcMn eonaonptlsn 
Poceaciai aaaaal yields 4 460 t (100 kg/ha) (Konara* 1984) 



■KTI-n Im WTTIA It ■ imCC 

Geographical data 

Locacion: Zaire - 10" AO'S; 25* 40*B 

Altitude t 1 246.75 m at USL 

Snrfaev mrmet 280 kr 

Depth: 
Volume s 

Mhc. ien^ehf 35 In 

Max. width: 15 Ion 

Annual fluctuation in level: up to 9 ■ 
Major inflowing river: Lualaba 
Outflatflng river: Lualaba 



8.3 o (mean) (XoMr»» 1984) 
1.733 ka^ 
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PbYsical and chemical data 

it 25-26* C (raiiqr atMoa) 

5-10* C (dry saason - April-July) (Konara* 1984) 

R20 ^00 pi Stem (WeleoiBBM, 1972) 
7.7-8.5 

4.26 CO 9.31 Bg/l (KooAra, 1984) 



Cooduetiwitf$ 
pBi 



Fiaheriea data 
With apaeimat 



(flailing Interact)} (Konara, 1984) 

Oraoehraaiia macrocbir (main eatdbaa)} Lmbao ap.} BwAaa ap.t 
CZarla* gariepinusi Tilapia «a2ttMflaBra| Sarraaoebraala 
Jea^Miiaia* 



Total 



■al eaeeb and affortt 



1957 

1958-59 

1960 

1961 

1962-80 

1981 

1982 

1983 

1984 



Total catch 
ft) 



2 364 

3 500 
2 364 

339* 
150* 
120* 



■e.of 
ttahaxmaa 



No. of 
»>o«ta 



830 



346 



Konare, 198A 

Konare, 198 A 

Konara* 1984 

Konare, 1984 



* baaad on 

FvtaatiMl ammal 



narkotad f lah only 

TiaUt 2 520 t (90 kg/li*) (Kooaxa, 1984) 



Ceogranhlflal ifafca 

Leeaciont Zaixa - 10*40*8} 25* E (lanadlataly doanatraaa £raa NsUo I Dan) 

Ibjor inflowing river: Lualaba (Otttflov frOM ■sUo I da»> 

Outflowing riven Lualaba 



7> buliorafbt 

Aubrayt 1976 
Baadla, 1981 
Beauehaap, 1939, 1956 
Berg, 1961 

Compere & Symoena* 1987 
Coral, 1984a,b 
Coral ee al*, 1986 
Coulter, 1981 
I>egeaa et al., 1971 
Da Kiapa, I960, 1964 



Copyrighted material 



ZAIRE. 



346 



DapM*«» 1956 

Dubois, 1958, 1959 
UFRO, 1952b, 1954 
FAO, 1983c 

Glttdlealll ec 1987 
Go*M, 1963, 1968 
Grseiwood, 1964 
Hanak mc al., 1988 
JaiiMa mt al,, 1983 
JohannassoB k Laabemf* 1989 
Kcmare, 1984 
Laabart, 1961 
Unroanda k Vouvj, 1983 
Marller, 1958 

Matthes, 1964 
Uelack, 1976 
Maybaek, 1978 

Mlcha, 1973 

Mlkkola Sl Lindqulst, 1989 
Oglesby, 1977 
Poll, 1939, 1957 
Poll & Gosse, 1963 
Poll & Rensotii 1948 
Prouda, 1984 
lauaana, 1987 
Reyntjens, 1982 
Stappars, 1914 
Tailing ( Tailing, 1965 
Vaklly, 1989 
Vanden Bosaeha, 1986 
Van Der Ben, 1959 
Van Maal, 1953 
TarbalM, 1957 
ItaleoM, 1972| 1979a,b 
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1. GBOGBAPHT AID CLI1I4II 

Zambia (with a surface area of 740 720 km ) is situated on a plateau vhich varies 
batman 1 000 and 1 500 m in altitude. Land of slightly higher elevation traverses th« 
eemtrj itom tbm eaatra to thm aorthaut and f one tha wataraliad iMtvam th* ZaalMsl and 
ZalM BmIbs. 

The climate is subtropical with pronounced aeaaooat winter (May to August) and 
•uonar (Saptaaiber to March) . The main rainfall la eoneaatratad Into a' alngla aaaacn froB 
Oetobar to April. 

Zambia is mainly an agricultural country, but with a developed mining industry in 
tha north. There la aeoa pastorallsm on the floodplaln flatst and thraa major barrages 
(KavUkat Kafoa Gersat and Itashltashl) bava baaa laatallad for powar tn/amtattoa. 



2m BimOQimT (see Fig. 1) 
2.1 Lakes 

Zambia hae abundant lacustrine resources which Include significant portions 
of Lakee Tanganyika and Mweru as well as Lakes Bangweulu and Mweru Wa Ntipa. 
Smaller lakes Include Ishila Ngandu, Lusiwashi and Ban* Xhara are maMroua lakaa 
of varying alsae aasoelated with the major floodplalna. 

2.3 liTora, rioedplalma and Swa^pa (mainly ValeooM, L979a) 

Part of tm major rlvar baalna, tha Zaabatl and tha Zalra, 11a within Zaabla. 

In the Zambezi Basin, the Zambezi River itself flows for 600 km through the country 
and forms the frontier successively with Namibiat Botswana, Zimbabwe and Mozambique 
for a furthor 923 Imi* Tha main trlbutarlaa ara tha Kafoa (BS5 km) and tha Lmaacm 
(780 km). 

In the Zaire Basin the Chambezi River (465 km) flows into the Bangweulu 
swamp/lake complex and the Luapula (555 km) flows out of it into Lake Mweru. The 
Luapttla Klvar fems tha front lar with Zalra for moeh of Ita langth. 

Major floodplain/ swamp systems associated with the rivers are: Barotse 
Floodplaln (Zambezi River); Lukanga Swamp (Rafue River); Kafue Flats/Gorge 
Baaarvolr Complex (Kafua Rlvar){ Luapula Floodplaln (Klfukula D^raaaloo) (Luapula 
Uwar). ^fo enallar awampa (Kapabl, containlm Lafca Waaaf and Chibwa) oceur on 
headvatc^r tributaries of the Luapula Kiwor* lha Busanga Svaop la looatad on tha 
Lufupa, a tributary o£ tha Kafue. 

Forty-five percent of Lake Rariba (2 412 km ) lies within Zambia and two 
amallar raaarwoira (Mulunguahl and Mlta Hllla) ara altuatad near Luaaka. Ihara ara 
large daow aeroaa tha Kafua Klvar at althar end of tha Kafue Flata floodplaln? 

Itezhltezhi Dam forms a reservoir of 360 km , while Kafue Gorge Dam controls, to 
soeie extent, the water level on the Kafue Flats. L'Heureux (1985) reported that 
thara ara aona 479 aajor daaa. 

2*4 Coeatal Lageoaat Honei Zambia is landlocked. 



oopy iiytiiod inaiuiial 
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Fig. 1. GEOGRAPHICAL LOCATION OF FISHERIES COVERED BY THE 

FisBBRiES sxmmcu. mm 

(BMigoB mt Ml., 1975) 
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3. nSHBKT nODDOTIOi/FOmilZAL 

3 . 1 Aquaculturs 

L'Bauraux (1985) reported the equaeulture eltuatloii as follows t 

"TV-.a extent of fish-farming in Zambia is not very well known. Most esti- 
mates give as 313 ha the total surface under production Including 47 ha or 
15S In gevemneat stetlone, 180 ha or S6S In eooBMreial faxae and the reet 

(86 ha or 271) in rural ponds exploited mostly for self -consumption. This 
area estimate of 313 ha represents a substantial Increase from the 1967 
eatliMts of 100 ha. 

"There are 19 gaTemnent etatlonat vlth a total of 338 ponds, of 1 400 

m /pond on average. The number of commercial fish farmers is estimated at 
90. Total number of ponds is estimated at 500, with an average of 3 600 n / 
pond (inelodlng eaall reee«volra etoekad for fleh faxalag). There wotald be 

around 2 000 rural farmers which have included fish farming in their actlvl^ 
ties; they would exploit 2 162 ponds with an average of AGO m^/pond. 

"Average yield for govoxoMnt etatiraa ie eatlnated at 2 t/ha, which ropEO- 
eanta a total annual production of 94 tone for that sector. CooBerclal flah 

farms are estimated to have average yields of 3 t/ha, which would gtVO 'A 
total aimual production of 540 tons. Rural ponds have estimated yields of 
1 t/ha» for a total production of 86 tone. TbtM total fleh faming in Zaoibla 
would be about 710 tons. Thoee figures were estimated in collaboration with 
FAO/UMDP project management. This nevertheless represents a substantial 
Inoraaee fzoa the 1967 leivel of product ion eetlnated at 88.7 tana. 

"At Ita preeent state of development, fish farming production would repre- 
sent less than 2X of total fish production in Zambia. But taking into 
account that output from fleh farms is sold fresh, it represents around 5Z of 
that freeh fish supply.* 

Aquaculture production in 1987 reached 1 020 tons, including 918 tons of 
Okwochrofflis andersonii., 71 tons of varloua tllspia epeelaat and 31 tens of Cf^rimu 
earpio (Vlncke, 1989, pera.ecn.). 



3.2 Fish production and per caput supply 



Tkble 1 . nSB FMODCTXOI AID RR CAIOT 8DFFLT - Zaidiia, 1970.1987 



Tear 


Population 
•000 
1' 


Rcninal Domestio Production 

(excluding exports) 
d) 21 


Nominal Consumer Supply 

(exludlng imports and 
exports (kg/person) 


Inland 
capture 


Aqua- Total 
culture 
3/ 


Inland 
capture 


Aqua- 
culture 
?/ 


Total 


1970 


4 189 


48 400 


- ^/ 48 400 


11.5 


I ^ 


11.5 


1971 


4 312 


39 300 


39 300 


9.1 




9.1 


1972 


4 A39 


34 800 


34 800 


7.8 




7.8 


1973 


4 569 


50 400 


50 400 


11.0 




11.0 


1974 


4 70S 


4« 929 


46 929 


10.0 




10.0 


1975 


4 841 


57 426 


57 426 


11.8 




11.8 


1976 


4 988 


54 267 


54 267 


10.9 


m 


10.9 


1977 


5 142 


53 732 


53 732 


10.4 




10.4 


1978 


5 303 


47 567 


47 567 


8.9 




8.9 
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tahlm 1 . (eoBt.) 

■aalaal DoMatte Prednetloii IdMliwl Cena— r Supply 

<«aelltdlng Mcports} (exludlng imports and 
(t) •W9?t«;> fk»/i>««on> 



Tmt 


Population 


Inland 


Aqua- 


Total 


Inland 


Aqna- 


TbCal 




'000 


eaptnr* 


ettltnc* 






cultura 






1/ 




?/ 






3/ 




1979 


5 471 


49 511 




49 511 


9.0 




9.0 


1980 


5 648 


50 987 




50 987 


9.0 




9.0 


1981 


5 834 


38 818 




38 818 


6.6 




6.6 


1982 


6 029 


55 737 


72 5/ 


55 809 


9.2 


0.01 


9.2 


1983 


6 232 


67 032 


202 1/ 


67 234 


10.8 


0.03 


10.8 


1984 


6 445 


64 282 


339 2/ 


64 621 


10.0 


0.05 


10.0 


1985 


6 666 


67 368 


363 5/ 


67 731 


10.1 


0.05 


10.1 


1986 


6 898 


67 504 


695 5/ 


68 199 


9.8 


0.10 


9.9 


1987 


7 139 


66 980 


1 020 £/ 


68 000 


9.4 


0.14 


9.5 



IT Seureat "BB 

ll Source; FAO Fisheries Department FISHDAB, based on lational Stattatiea 

1/ includad in "Inland eaptura" if not spaclflad 

i/ • • data not availabla 

1/ Vmeke, 1989 (para.eow.) 



9.9 Inland entoli cango *^ petaneial jrlald 



Talil. 2. 


Watar body 


^iod 


a^iM«*i 


L eateh 


Fetantlal awmial 






«lalil 1/ 


Bangweulu Lakes/ 










9aaiiip Conplox 


1982 


11 


00« 


20 000 


Lake Chlsi 


1972 




47 




Lake Ishiba Mgandu 






m 




Lake Luslaaahi 


1982 




423 


500 


Lake Hwange 










Lake Mweru/ 










Ltiapxila Floodplaln 


1982 


7 


907 


17 000 


Laka Hmru Ha Htlpa 


1982 


10 


979 


13 000 


Iiako Tanganyika 


1988 


14 


000 


18 000 


Luangwa River 


1980 




786 




Middle Zambezi River 


1981 




750 




Barotae Floodplaitt 


1982 


5 


200 


14 000 


Lukanga Svaap 


1982 


2 


601 


8 000 


Itezhltezhi Reservoir 


1981 




400 


1 800 


Kafue Flats /Gorge 










Raaarvoir Complex 


1982 


8 


907 


17 000 


Karlba laaarvelr 


1982 


9 


500 


8 000 


Mita Hills Reservoir 










Mulungushi Reservoir 










^/ Soureaai aaa toKt 



TiTTiBi fnmiltl YUW 66 500 t 

Fftttiitiil inwi ^^^« 117 900 t 
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4. tun or IB FXnBKT 

(MdrMiB aftm WtleoaM (1979a) and Geopeenattlt-'Prepaaea (1982)] 

4.1 Tiald 

Ths fishing activities of Zambia are carried on in an extremely rich variety 
of lakes, svampe, rivars, floodplalns and other bodiea of water (both natural and 
man made) which asa dlatrlbtttad throughout tha country* Each fishery araa ia 
physically dlfforont frea tha othara* and tha flahlag aatlwll^ that la earrlad m 
▼arlaa accordingly* 

Iba Intreduetion of tlaooebriaaa alodon in Laka larlba tn 1968 and tha 

subsequent commencement of commercial fishing has graatly Inproved the potential 
yield for this area. . In Lake Tanganyika there may be room for increased production 
vith lAtanalflad anploltation of 5coiochri«a«, but the Zamblan waters are alraady 
•aeng tha most Intensively fished on the lake, and it is doubtful whether any 
considerable increase can be made. The Lake Mneru/Luapula fishery has been in 
decline for many years, with a progressive decline of favoured fish species such aa 
labao aJLclvalia and Oreocbrools sMcroeliXr. Howovar, tha tonnaga baa baan 
nalntalnad through tha flohing-up proeaaa which now exploits the nmllar and 

faster-growing Alestes. The level of Lake Mweru Wa Ntlpa la very variable and 
catcbaa fltictuata from year to year depending on the rainfall. Lake Bangweulu haa 
undergone a flahlng-up proeaaa aiallar to Laka Ma a rut vith ia er eaaed catcbaa Of 

less desirable species. It is doubtful if the process can continue indaflaitelyy 
and active measures to protect the fishery were being Instituted in 1974. 

The fishery of the Kafue Flats has been altered by the Installation of daas 
upstrean and doenstrean of the floodplaln. The fidi aateh la wary aanaitiwa to 

fluctuations In water level and the status of the flahaty la lA deid>tf doa tO the 
recent hydrological management of the system. 

Two fisheries which are at present seemingly underexploited are the flood- 
plain fisheries of the Zambezi, where considerable Increase in catch can be 
entlolpatadf and the Lukanga Swnp* 

The total production of the fleherles of Zaabla is estinated at 60 000 t/yr 

on average . The catch/ fisherman varies between a maximum of 2.8 t/yr on Lake Tan- 
ganyika and 2.6 t/yr in Haeru Wa Ntipa, dam to 1.0 to 2.0 t/fl^haman for tha 
Other flahariea* 

Table 2 auomarizes the production for each fishery* 

4*2 laetera laflnenelng yield 

Savaral of the Zamblan fisheries are on floodplalns and are therefore sensl- 
tiwa to seaannal floods. Similarly, Lake U»eru Ha Htipa fluctuates in level and 
yield. It la to ha aatioifated that the total fiafa cateb froa Zaabla will wary 
wldelyt depending on the rainfall petteme. 

In Lokengat Bangaeolu* Upper Zsaibesl, nd the Kiwer Loapula, all floodplaln 
or swamp fisheries, It is poor access and distance from main markets that depresses 
production. Overfishing does not generally appear to be a problem, although the 
Increasing use of smaller mashes and improper techniques (such as fish driving and 
beaoh seines) glwe eauee for oeaeacB. Meay £ieharlea« partieularly the floodplalna 
and avaaps, atill have wast antouehad areae. 

Decline in the share of dupeids in catches of the industrial fleet of Lake 
Tanganyika la coanoaly attributed to effects of beach seines that are undoubtedly 
i««««n*i|l too aany Juwenllea and inBatura fleh'» Juetlfylng their aubatltutloii. 
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4.3 Itetnr* davalopMnt pM«ibilltl«* 

The potaatial yield of Zambia's eight najor fisheries (produeiag ov«r 1 000 
t/yr) can be estimated conservatively at 116 000 t/yr. In all of them except twOf 
present yields are less than 55Z of MSY. The exceptions are ^fereru Wa Ntlpa, wbara 
today's recorded output is equal to 842 of estimated MSY, and Lake Tanganyika 
(yielding 77Z of potential). All the flahary araaa except tfueru Wa Mtlpa oaa sup- 
port naarly double their present produetlen lawelSf depending mainly on iapcoved 
access and marketing. Increased yields oan also bo anticipated from the ▼arioae 
reservoirs and from aquaculcure. 



5. KEY BIBLIOGRAPHY 

iPislicuiCure.* L'Heureux, 1985 
nAarima mirveys: Bazigos sc al,, 1975 

Coopconsult-Propesce* 8.p.A.» 1982 

Muncy, 1973 



6. UAIER BODIES DIRECTORY 

Lakes 

Bangweulu Lakes /Sv^amp Complex 



Beu Lusiwashl (fweru Wa Ntlpa 

Chlsl Mwsnge Tanganyika 

Ishlbs Hgandu Hwsru 

Rivers 

Kefue Luapula 

Luaagva Zaabed 



Floodplains and Swamps 

Barotse Floodplaln/Upper Zambesi River 

Lukanga Swamp 

Reaeryolrs 

Iteshlteshl HuluasMhl 

Kariba Kafue Flats/Gorge Keaervolr Coaplex 

Hlta Hills 



RAWCUBIII.il I.AKRS/ SWAMP CCMP^.RX 

The Bangweulu system is a complex of int arc onr.pc ting lakes and swamps. 
The largest water bodies are known as Lakes Bangweulu, Chifanaulii 
Kaapolombo, Kangwena, Walilupe. Lakes Katilye, Chofwe, Kasale* 
Kampendo, Chaya, Bemba, Chali, Chibambo and Pook as well as nnaMroua 
other amaller lakes are also present* 

Geographical data 

Loemtloat Zambia - 10* 15*-12* 30*St 29* 30>-30« 5*K 

Altitude.* 1 160 m 

Surface areas Lake Bangweulu and adjoining lakes 
Swamp and floo^laln 
Lake islanda 
Swaap Islands 
Open mitere in swaaps 



2 735 km^ 
12 271 km; 
218 km; 
235 tai; 
334 km^ 
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(eont.) 

Jtaea en IndiviioMl eamprnmnttt (aftar Toawat 1975) 

Stirfaea araai.*! 721 Im* 

Max. length: 7 A km 

Max. width: 23 km 

Depth: A.14 m {iaaaa>t 9.7 m (nax) 

Voluaat 7.44 km^ 



Lake Walllupa 

Surfaea araat 585 kr 

Max. length: 34 km 

Max. width: 17 km (mean) 

Deptht 2.72 ffl (maan)! 4.7 ■ (flax) 

VoluMi 1.66 km^ 



Surfaea araai 


225 


h.2 


Max. length: 


42 


km 


Max. width: 


5 


kn 


Daptht 


2 


'J- 


Vol«aa: 


0.45 




Sttvfaea araai 


155 




Max. length: 


29 


km 


Max. width: 


5 


km 


Daptht 


2 




Volumat 


0.31 










Surfaea araa: 


47 




Max. length: 


16 


km 


Max. width: 


2.9 


km 



aaaii)! 3 a (flax) 



Daptht 1.3 m (meaa)i 2.0 n (i 

Veluflat 71 x 10^ m^ 



Anmud. fluctaacioa In Iavalf.1.2 ■ (aaan) 
KkJot iBflmring rlwmrt Chaaibasl 

Outflowing river: Luapula 
Cacchoenc »nmt 109 469 km^ 



Fkvmieal and chemical data: 

Lake Bangweulu Lakes Chlfanauli, 

South North Kampolorobo & Kaogwena 

Skirf. ea^p.^Cf 18.3-26.6 13.3-27.1 18.8-26.6 

pfff 6.9-7.2 6.8-7.2 7.0-8.4 

Cooduetlvityt 21.4-29.5 20.1-29*6 21.9-30.0 
(K25 Ji S/cn) 

Alkallalcy: 8.5-11.6 7.6-11.6 8.6-L2.1 
(flC/1 CaOO}) 
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Ionic composition: (mg/l) 



Cm 


2.0-3.0 


1. 0-2.0 


2.0-2.7 


2.0-3.0 


4.0-5.0 


1% 


1.0-2.0 


1.0-2.0 


1.0-2.0 


1.0-2.0 


1.0-2.0 


Ha 


2.0 


1.7-2.0 


2.0 


2.0 


2.0 


K 


0.5 


0.5 


0.5 


0.5 


0.5 


■CO3 


9.8-17.1 


10.2-14.6 


8.7-16.3 


10.2-16.3 


16.3-24.5 


Gl 


2.0 


1.7-2.0 


2.0 


2.0 


2.0 


8IO2 


11.5-16.0 


14.0-16.0 


13.3-16.0 


16.0 


16.0 



Fisheries data 

Ho. of £i»b tfmeUat 86 (Mortlmr, 1965) 

JIb. of ttmhmxmma* 7 900 In 1980-82, Bangweulu Lalca moA Ovanp 

(Coopconsult-Propesca, 1982) 
ttot of boats f 4 360 dug-out c«iio««| 140 plankboatsi no angina 

la 1980-82* Oanfuaiuln Laka and Oaaaf^ (Ceopeoiiault-Pcop«aea« 1982). 

COMMSta t Fishing In svaaps as vaters recede; iakaa virtually untouched. 

Hatanraya oholMd by vegetation or alltad vp due to lack of 
■alntaaaaea proopta flshaman to atay naar landing points. Low 
catch par unit effort attributad to low biological productivity 
(papytiu avaap). (Coapeoiwult-Prep»ae«» 1982) 

Total mamal eatefc and mffortt 



Taar 


Total catch 


■o.of 


Mo. of 


1966* 


12 


408 






1967* 


11 


894 


m 


m 


1968* 


11 


430 


m 




1969* 


11 


894 


m 


m 


1970* 


12 


375 






1971* 


11 


728 






1972* 


13 


034 






1973* 


15 


123 






1974* 


14 


620 




8 739 


1975 


9 


881 


7 969 


4 493 


1976 


7 


598 






1977 


9 


496 




m 


1978 


8 


942 






1979 


11 


648 




m 


1980 


10 


366 






1981 


9 


343 






1982 


11 


006 






* Source t 


1966-74t 


Baslgoa at al.* 1975 





Foeancial annual yieldt 20 000 t (Coopconsulc-Propaaca, 1982) 
Spmelfie rofenBeet To— ■> 1975 
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Geotcraphical datm 

Loemtioui Zaabla - 11* 49*8| 33* 11*B 




Locttlont Zambia - 8* 54*S; 29' 47*B 

Surfmem mtmrnt variabls: 

34-60 km^ of opan watsr (total araai 100-170 Var) 
Dmptbt 7 m <m)t 2.5 ■ (Man) 

^tmeiMl fm9turma: part of Lake Mweru Wa Ntipa cornplex. During years of low watar 
level Lake Chlai becomes separated from Lake Mweru Wa Ntipa. 

Physical and cb ^ifi '^fff*? 
Conductivity! 115 

Fisheries data 

reeal aaaml emceh and mttortt 





Total eateh 


le.of 


Year 


U\ 


FlahaMan 


1953 




21 


1954 


288 


61 


1955 


339 


60 


19S6 


197 


60 


1957 


125 


30 


1938 


281 


40 


1959 


307 


40 


1960 


235 


40 


1961 


190 


30 


1962 


ISO 


36 


1963 


154 


28 


1964 


432 


26 


1965 


482 


41 


1966 


360 


28 


1967 


402 


38 


1968 


197 


28 


1969 


185 


25 


1970 


118 


20 


1971 


72 


13 


1972 


47 


8 



G90zrmohieml data 
Location: Zambia - 

Surface area: 3.2 km 

Max. langtbt 4.5 kn 

Max. witftb 1.0 ka 

OatilamiBg rivart Uanaha 



LAKE ISHIBA KGAMDU 
ll" 14'S{ 31° 15'E 



Copyrighted matsrial 



357 



Geoerapbical datm 



Locatlont Zambia - 12*58*8} 30* 4«*B 

Surface »re»t 80 km 

Max. lengtht 19 kn 

Wax. width; 9 km 



OuCfiot^lng river: Luku«ashl 

Fisheries data 

Total annual catch and effort: 





Total catch 


No. of 


No. of 


Year 


(t) 


fishermen 


boats 


1970 


18 






1971 


40 






1972 


82 






1973-77 








1978 


277 






1979 


255 


m 




1980 


339 






1981 


300 


163 


118 


1982 


423 







Fotmutitd wuiiiaZ jimldt 500 t (CoopeiKiaalt-PropMeA, 1982) 



Gmotraphical dmta 

Locttlpai Zambia - 13*34*S| 22«26»K 

&trf»ee area; 2.8 In' 
Mtx. length: 4 km 

Max. widcb 1 km 

Major Inflowing rivers Lltapl (Zambezi tributary) 
OutflomlBg r±vri Lttapi 



(Intetnatlofial watsr) 

Gaotraphical data (see Fig. 3) 

Loe»tiont Z«lr«, Zambia - 8« 28'-9° 31'S; 28°20'-29'' lO'E 

Altitudmt 930 m 

Saxfmem urmmt Zaire 1 950 km/ (42T) 

Zambia 2 700 km" (581) 

Total i. 650 km^ (Konare, 198A) 

Depcbt 37 m (max); 10 m (meant M. ba«ln)i 3 m (maan: S. baatn) 

FoliOM} 38 km^ (15 km' la Zaire* 23 lot' in Zambia) 

Mix. length: 124 km 

Hue, uidtb: 51 km 

Shonllmt 350 km (140 km In Zaire, 210 km in Zambia) 

Annual fluctuation in level: 5 rr. (Tiax) ; 1.5 m (mean) 
Major inflowing rivers: Luapuia, Kaiungvishi 
Outflowing river: Luvua into Lualaba 

Spmelml femtureai the inflowing Luapuia River la flanked from both aides of its 

eeurae between the Johnaoo Fella at Ita point of discharge Into 

Lake Mweru by an extensive floodplain (the Luapuia Floodplain) , 
covering 1 500 Co 2 400 km*^ with scattered permanent lagoons. 
Thla area la known aa the Klfakula Depreaelon* 
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FlB. 3. LAO MHBRU,, THE KIFAKDLA DIPRB88I0IT, 
LAKE MBRD WA NTIPA, AHD LUAPULA SMAIfPS 
(Welcoama, 1972) 
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(cent.) 

Pbvaical and chemical d»t*t 
Surfaea tamparature: 19-30° C 

C<mdttetiv±^t K20 70-125 pS/cm (De Kimp«, 1960) 
PUtolwmd #aZltf«r 7« ag/l (Stappera. 1914) 
fBf 6.4-9.3 (De Kliiq>e, I960) 

8.S (Konax«, 1984) 

Cbgrytfaf S.4-8.9 as/ll 70»120S •tteuratlim ( O oap w i 8fM«M» 1967) 

Ionic evmpo9itictti (Stappers, 1914) (TUllng & Tallin^, 19<5) 





mg/1 


rng/l 


■a 




4.06 


K 




1.25 


Ca 


13.07 


7.05 


Mg 


6.0 


5.01 


HCOj-^COj 


48.08 


48.08 


CI 


19.08 


5.0 


so^ 




3.07 


Si02 


1.03 


10.05 



No* of £±ah apecioa: cfver 100 species; 27 are of flahlng Intereatt 

Mlalyt Oreochromis macrochlr (80Z); Clariaa appf SynodontiM 9p»t 
Barbtu altivelia, HornyrldA* (KoiMre, 1984) 
Jfo* of fisbomutt In Zanble* in 1980«82: (CoopeoiMult«Propeaea, 1982) 

3 570 - Lake Mweru 

3 640 - Luapula Rlvar and floodplain 
Jfo. of hootst la Zaablftf la 1980«82t (CoepeoBmtlt-PrepMM, 1982) 

Lake Luapula River/ 

Mweru floodplain 

dugout eanoM 734 1 790 

plank boat* 1 103 207 

fiberglass 145 25 

with engine 250-300 100 

Total atumal catch and effort: In Zambia 



Total eoteh No. of 

ill bfi&l£ 

1966* 9 479 

1967* 7 543 

1968* 7 617 

1969* 7 717 

1970* 7 326 

1971* 8 342 

1972* 9 068 

1973* 8 031 

1974* 8 135 

1975 8 483 

1976 10 680 

1977 9 534 

1978 7 629 2 896 

1979 9 438 

1980 7 663 
1981 

1982 7 907 
Inamilfl Rlvar and floodplain 

1973* 3 600 1 219 

»74* 2_ZflS 2_ 

* Soureoi 1966-1974< BmIsos ee 1975 
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lAKK Miimii (eont.) 

r±mbmr£am dmtm (eont.) 
FotmiClaZ aillllMl yield: 

17 000 t in Zambia (Including Luapula Rlvar) 
(Coopeo<iault»Prop«aoa( 1982) 

12 000 t in Zaire 

16 000 t in Zambia 

28 000 t total (Konara, 1984) 

35 000-52 000 t/yr for antlra Luapula-Mwaru ayataa 
(cited by Camfwn k 8yw>anaf 1987) 
Prodactivltrt 60 kg/ha (cited by FAG, 1983e) 

50 kg/ha (Oa Klmpa, 1980) 
Spteifie nf^xmoMt Da Uopai 1980* 1964 



Geographical data (Welcomme, 1972) 



Location: 
Altitude I 
Sarf»e» ax»mt 



Zaiy.bia - 8* 44*8| 29* 4S'B (aaa Fig* 3) 

928 « 

Opaa vatar: 1 600 kart anrrounding avaapi 1 200 km'i 



Depth: 

Mur. leagthi 

Max. width: 
Catchment area: 



Laka Chaali 60 km' 
9 B (nax); 3 m (mean) 
105 km 

25 km 
11 900 km* 

ilanual fluetamtion in level: the lake follows a cycla of about 15 yaara* dnrmtloiit 
with a poaalbility o£ daaaleatlon parlodieally. 
In 1964 tka eyela raaehad a maxlmumt with dapth of 9.14 m. 

Major inflcx-'ir.g river: direct drainage, Kalungwlshi 

OuCfiovln^ rivar: conaunicataa with Laka Hweru via the swampy Uofura dapraaaion 
whan full. 



Pbvaical and chemical data: (Welcomne, 1972) 
Surface temperature: 19-28* C 
Coaduetivlcjf K20 600 |i 8/oa 
l^laaolviad aoHdai 429 ag/l 
pBt 8.2 



Fl»bmri«» data 

Main catches: 
No. of fishermen: 
No, of bo*t»f 



tntat 



Oreochromis macrochlr 

3 500 in 1980-82 (Coopconeult-Propasca, 1982) 
in 1980-82: ( Ceopeoaault-Propaaea, 1982) 

110 dug-out eaaoaa 
1 530 plank boata 

160 fiberglass boata 
320 with angina 

Ex-swamp that was virtually dry in the late 1950*9. Conflicting land 
use with national park. Market-oriented gill-net fishery is landing 
90Z good-alsed tilapia (Oraoebreaila aacroekir). (Coepeonault^Propaaeat 
1982) 



focal 



e»teh mad mffortt 



Year 



Total eateh 

(t) 



Ho.of 
flaharman 



Ho.of 



1966* 
1967* 
1968* 



1 672 

2 865 

3 704 
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ZAMBIA 



LAKE MWERU WANTIPA (cont.) 
Flmbarles data (cont.) 





Total catch 


No>of 


Ho.o£ 




(t) 


£lsh*nMn 


boats 


1969* 


4 125 






1970* 


4 216 


- 


- 










1972* 


5 812 






1973* 


8 113 




1 200 


1974* 


S 992 






1975 


16 765 






1976 


13 330 






19 7 7 


12 521 


2 124 


1 407 


1978 


10 352 






1979 


7 878 






1980 


9 094 






1981 








1982 


10 979 






* Source : 


1966-197A: Bazlgoa 


et al., 1975 





PofuClal ajUMMl yimUt 13 000 t (Coopeonault-Propoaca, 1982) 



IMn TAUftAMYTHA 

(Intomatloiul vmtor) 



geographical data (see Fig. 4) 



Loemtioni 

Altitude: 
Surface area: 



Bavaadl, TutMUlft, Zaire f 

773 m 



ZMDble - 3«20*-8*S0*8} 30* B| 



Burundi 
Tanzaal 
Zaire 
Zambia 

Total 
1 435 m 



Deptbi 
FoloMf 

Max. length: 
Max. width: 
SborelSMt 
Catchment area; 
Major Infiowlag river: Halagaraal, Rusisl 
OatflawtMig rlymrt Lnkoge 



2 600 km'' ( 8Z) 

13 500 km^ (41Z) 

14 800 kmj (45X) 
2 000 km^ ( 6Z) 

32 900 km^ 
700 m.(mean) 



18 940 krn^l 140 fai^ la Zambia) 

673 km 
48 km 

1 500 km totalt 
249 000 km^ 



(ISO kn In Zaabla) 



Physical and chemical data (Talllsg & TallinSt 199$} 
Condaeclrityt K20 520-610 |fS/eB 
pH: 7.3-7.8 

Otgrgen lialer 80 m. North Baelni 150 m. South Baaln (Aubrey, 1976) 
Photoaynthetic prodtKtictu 0.8-1.1 gfiivr day (Melaefct 1976) 

Ionic coapoaitioai 







la 


57.0 


K 


35.0 


Ca 


9.3 


Mg 


43.3 


CI 


26.5 


8O4 


5.0 


SIO2 


0.38 


HCO3+CO3 


409.3 
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MIB TAIffWTTIM (coat.) 



Plahmries data 
Kb* of flsli species: 
M»ia emtehmst 



No. 



of fiahennen In 
in 1976: 
In 1980-82 i 
In 19881 
UOm oi hemta in ZBobltt 
in 1974: 
In 1976: 
la 1980-82: 



214 (134 belong to tho dehlldM fvllj) (Or— wod, 

(Aubr«7, 1976> 

Clttp«ld««t 

Stolochrissa tanganieset 75% 

Liaaothrisas miodoat lOZ 
Cantvq^oaldMt ISZ 

laee* •pp. (9 •poelo«)» Xiielo2aM« •eappor«i 

1 356 

1 800 + 4 600 iMlpax* (Coppcon«ult-PropMe«t 1982) 

2 000 (Mlldeoln « Lladqulvt, 1989) 



1M4) 



635 (Bszlgos at ai., 1975) 
1 096 (ButlgO* mt al.. 1975) 
(Coopconsult-FropMCAt 1982) 
1 240 total 
220 dugout c«nOM 
980 plaaUbont* 
40 f IbttrglMS 
(130 vlth engine) 
la 1988: (MUckola k Li&dqul«t, 1989) 
270 totia 

19 industrial fishing units (purse seiners) 
1 •rtisanal fishing unit (lift nets, etc.) 
250 coa » f 1 eaaoo flalilag uaito 
n>tal oaausl catch and mffortt 
in Zambia t 





Total catch 


lo.of 


No. of 




tt\ 


flakaman 


boata 


1966* 


6 


500 






1967* 


11 


968 






1968* 


10 


104 






1969* 


7 


066 






1970* 


10 


835 






1971* 


6 


988 


aa 




1972* 


6 


281 






1973* 


S 


488 






1974* 


4 


522 




635 


1975 


7 


440 






1976 


6 


SOI 


I 956 


1 096 


1977 


7 


866 






1978 


6 


474 






1979 










1980 


8 


256 






1981 










1982 


8 


010 






1988** 


14 


000 


2 000 




* 1966- 


1974: Bazigos ec al., 


1975 




•* 1988 X 


Hlkkola k Lladquiat, 


1989 





Taataala 
Zalra 
Zaabla 
Total 



1982 

(Coral at al,, 1986} 
13 600 

25 000 
30 000 
10 500 
80 000 



1988 

(Uikkola k Lindqulat, 1989) 
16 000 
25 000 
30 000 
14 000 
85 000 
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Fisheries 
Potmntial 



data (cont.) 

annual yield: 



in Zuabia : 



in Lakp t 



18 000 

19 000 



t (Hikkola & LindquisC, 1989) 
t (HileonM, 1972| Coopooiiaalt«Proptt«ea« 
Corel et ai., 19S6) 



1982 1 



(t) 

Burundi 21 000 

Tanzania 122 000 

Zalra 135 000 

Zmbtt. 19 000 

Total 300 000 (90 kg/ha) 



fc Lliidaiilat. 1989^ 
(max. t) 

23 000 

121 000 
133 000 

1« OOP 
295 000 



KAFUE RIVER 

Gmotraoblcal data (aaa Flga. 1 and 5} 
Sottret* naar Hdola 

Altitude: 1 513 m aal 

Tocai leagCb: 945 loa 
Drainage araa: 154 200 Vat 

Countries traversed; Zambia 

Major tributaries : Lufupa, Mushingoshi 

Discharges to: Loavlahl 

Volume of discharge at mouth: 10.3 km^ per 7«ar (raagot 2-30 km ) 
Flood regime t high water from January to May 

ffpaelal fieatareat Lnkanga Swamp, Itashiteshl Baaarvolr* Kafua Flata/Gorga Keearvoir 

Physical and chemical data: see entry "Kafua Plate" under Raearvoire 
F^aberiea data: see entry "Rafue Plata" under Reservoirs 



LUAflGWA RIVBR 
(International water) 

Geonraphieal data 

Source: near Zambia/Malawi frontier 

Altitude: 1 658 m aal 

Total ieqgcli< 790 km 

(710 km in Zambia; 80 kn along Zamblan/Mozamblque frontier) 
DrmillMge area: 1A7 500 km^ 
Cfluatrlea Craveraadx Zambia * Mozambique 
Mejor trihutarleet Luku8aahi« Luaemfva 

Discharges to: Cahora Bassa Reservoir confluantly vlth the Eambasl Rivar 
Folume of discharge at mouth: 8 km*^ per year 
Flood rmgimot main diaeharge from April to Ju^ 

Speeiml tettuxoai two reservoirs (tfulungoahi and Mlta Billa) within tba Luaaafwa 

tributary basin) 

FlMberiea data 

focal aanaal eateht 786 t in 1980 (Fieharlaa Dapt. aatimata* Govt, of Zamblat 
cited in Coopeonattlt-Prqpaeea« 1982) 
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LUAFULA RIVER 

(IntstnaClofwl vmt«r} 

emoarmnbleml dmtm (se« Fig. 3) 

Source: Lake Bangweulttf Z«lbla 

Altitude: 1 140 m asl 

Total length: 560 km 

Countries crmimrsedt Zambi*! Z*lr« 

Di»ehaxt»a tot Lain Mwaru 

SpOClMl tMtUTts: the Luapula flows through an extensive swamp system which occu- 
pies the Klfukule depreaslon. This stretches from Johnson Falls 
to L«k« Mpbzu, « dlatanea of aom 160 kn and a vldth of 5-18 ka. 

The total area of the swamp is 1 500 km dur-!ng the wet season, 
when a depth of between 5 and 10 ra is attained. The extent of the 
flooding varies from year to year. Larger permanent lakes on tba 
floodplaln Include Klfikula aiid Kltahoaqponahl in Zaire and (fofve* 
Penba and Kaoaba in Zaabia* 



Pbvaleml and chemical daCa.' 

Coaiuetlyityt 150-180 jiS/cm 



pH: 

Fisheries data: 



2A.5 pS/cm (Toews, pers. 
6.2 (Toews, pers. comm.) 

see entry: "Lake Hveru" 



(Intarnatlonal wt«r> 

Ceoizraphlcsl data (see Figs. 1 and 5) 

Searemt nerthMat Zaabia and eastern Angola 

Altritiude: 1 600 m 

Total length: 2 574 km 
Dftnage area: 1 300 000 km^ 

Comitrlea travieraad.* Angola* Ifosaabiquei Zanbia* Botawanat Maaibia* Ziababm 
Major trihut9r±»»t Cuando, Kafuat Loangva, Sblra* TIm Zaobasl ayataa alao 
connnunicatoa With the Okovango ayataa Tla tha Choba Xlvar* 
DlacAargaa cot Indian Ooaaa - 18* 47*£i 36' B 
Folnaa of iluehmrgo mt moatht 7 070 In^/aac 
Flood regime: December to July, maximum in March 

Special features: Barotse floodplain 700-9 000 km^, Kafue flats (200-7 000 km^), 
Lukanga aaaapa (3 000-8 000 lar}| Karlba «ad Cahora Baaa* 
daaa /roaatvoira . 

Hiwieal "'^^iffnj 4ttt abova Laka Earlba (Coehia« 1968) 



Flood Low vatar 

remperaetira* 30 17 

pB: - 7.4 

Cooduetlvityi K20 50 ft 8 feu 96 |f8/ai 

Total alkalialtyi 20 ag/1 44 mg/1 

Total bardneaa: 17.9 ng/1 38.1 mg/1 

Zonle eo^poaleion: mg/1 mg/1 

Ra 1.70 3.26 

K . 0 88 

Ca 4.93 

Mg 1.47 3.86 

HO2-N 0.00376 0.00024 

NO3-N 0.0047 0.0158 

FO4-P 0.0295 0.0078 
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2MU2I_mB (coot.) 

Fisheries data 

No. of fish species: Upper ZaobMli 49t Iflddl* ZwBbwii 50 (Jubb, 1961) 
Total annual catch in Zambia: 

liiddl* SMibesl (b«tm«n Karlba dam and Cahora Bu«« Baaasrelrlt 

750 t in 1981 

Upper Zambezi t see entry "Barotee Floodplalil"t ImIov* 



BAROTSE FLOODPLAIH/ UPPER ZAMBEZI RIVgR 



qfofrapbical data 
loeceionf 

Surface areas 



Daptbt 

Htx, lengths 
Jiuc. v±dtb: 
flood tmgimmt 
Spmeiml tmmtuxmat 



Zaad>la • 15* 30*8; 23* B (••• ZMbacl Klvar) 

Formed bv lateral flooding of UppOT Zaiibosl llvor 

700 km - dry season; 
7 800 km^ - «at aaaaont central plain; 
3 100 lot - «at aaaaont aoiitliarn plain 
S IB during flooda 

central plain: 2A1 km; aoutherr. plain: 97 km 
central plain: 32 km; aouthem plain: 32 ka 
February- June* peak in April 

containa maarena aaall lakoa (l.o. Silltat HJolo* 81va» Chilala', 

Sihole). 



Physical and chemical data: 

Conductivity: K20 37-102 p S/cm (FAO/UM, 1969) 
Flabariaa data 

Ha£n eatebett Clchllds, Hydrocynus sp. 

No. of fishermen: 3 AOO in 1980/82 (Coopconsult-Propeeca, 1982) 

Ho. of boatat 2 179 dug-out canoes in 1980/82 (Coopconault-Fropeaca, 1982) 

Sbeal ani mal eaCefc and mifortt 





Total catch 


■o.ef 


Mo. of 


Year 


ft) 


giaharMn 


beata 


1966* 


1 000 






1967* 


1 000 






1968* 


1 000 






1969* 


1 000 






1970* 


3 500 






1971* 


3 500 






1972* 


3 500 






1973* 


3 500 




1 734 


1974* 


3 500 






1975 


5 827 






1976 


5 995 


1 358 


2 734 


1977 


3 490 






1978 


4 475 






1979 


5 559 






1980 


6 572 






1981 


6 691 






1982 


5 200 







* Soureoi Baxlgos ae ai.| 1975 
Feeaaclal •unttMl y±ml4t 14 000 t (Coopconattlt^Pcopoaea* 1982) 

Specific reference: FAO/UN (1969, 1970) 
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TJlgAWCA gllMIP 

fliaoaraphicai dat.-i 

Loeatlor.: ZaTibia - li'=25'S; 27"45'E 

Sarfmce area: 8 000 km^ at high watar; 3 000 km^ at low watar 
Mmt. langtht 80 km 

Max. width: 65 km 

Major inflowing rivers: Kafua (lateral flooding); Lukanga 
Fisheriea daCm 

M»in emtelmst Clehllds, Alaatea sp. (CoopconBult-Propesca, 1982) 
No. of fiahermen: 1 300 in 1980-82 (Coopconsult-Propesca, 1982) 
No. of boats t 1 000 in 1980>82 (Coopeonsult-Propesca, 1982} 

(980 dug-out canoMi 20 plmk boats) 
Total anjutal eateh and atforet 





Total catch 


No. of 


Hb.of 


Year 


<t> 






1965 






507 


1966* 


658 






1967* 


955 






1968* 


1 602 






1969* 


1 366 






1970* 


1 724 






1971* 


1 900 






1972* 


2 370 






1973* 


1 801 




543 


1974* 


1 707 






1975 


1 802 






1976 


856 


689 


516 


1977 


1 005 






1978 


786 






1979 


765 






1980 


549** 






1981 








1982 


2 601 







* Soureat Bazlgoa et al,, 1975 
** Total eateh in 1980t 3 500 t (Coopecaault-Propaaea* 1982) 

JPotantlal annual yialdf 8 000 t (Coopoonault-Fropaaca* 1982) 



Geo^apbleal data 

Location: Zambia 
AZcicude: 1 029.5 n aal 

Sartaem armat 360 kn^ 

Major inflowing river: Rafua 
Outflowing river: Kafue 

Fiaherlea data 
No. of fiahermen: 290 (1981) 
No. of boats: 253 (1981) 

Total aamal catcbt 400 t (1981) 

Petaneial annual ytaldt 1 800 t (Coopeonault-Propesca, 1982) 



Copyrighted matBrial 



969 



GaamrmiA±t!al dmtm 
loeaefoBf 

Date cloaadt 
AlclCttdet 
Surf mem acwif 



KARIBA RESERVOIR 
(Iiit«nwtiQiwl mt«r) 

(Ma Fig. 6) 

ZSah»\nre, Zambia 

le-zs'-is" 04'S} 26" AZ'-zg'oa'B 

1958 



DmptAi 

Volume : 
Max* leagcb: 
widthf 

IS 

OttelHWiit armmt 



485 a 
Ziababa* 

Zambia 
Total 

120 ■ (t 

.3 



2 952 

2 412 



5 364 km'' 
}| 29.2 B (I 



156 km^ 
277 km 

40 km 

2 164 kn 
829 200 lor 

Annual fluctuation in level: 3-A m 
Major laf loving river a: Zanbeelt Ualall 
OutfltmiMts rlvmrt Zaabaal 



(551) 
(45X) 

) 



Physical mad dm ^jtfnT rfnm 
Surfmem ta^paratiiraf 17-32* C. 

Laka ovarturna onea a yaar batvaan Ifareli and July. 

Monothenny about 22* C< 
Dismolved aolidst 40-70 ng/l 



(Harding, 1961) (Coche, 1968 and 1969) 



JaalM It II Rmm±mm XIX £ IV 

ConrfiteeivlQrt fi8/em - 1^5 50-100 K20 88-115 

fgi - 7.5-8.0 7.8-8.9 

lonle eoapoBition: mg/1 mg/1 mg/1 

Ma 5-8 1.8-3.6 3.2-4.7 

K - traea-1.8 0.6-1.6 

Ca 12.4-14 2-10 7-13 

tig 2.0-3.6 0.5-3 0.5-3 

IRO34GO3 62.2-72.0 

CI 1-3 

SO/i 2.5-3 

NO2-N - 0-0.002 0-0.0 i 

M03-li . 0.003-0.04 0.010-0.050 

PO4-P - 0-0.05 0.01-0.05 



Fiaherlea data 

No, of fiab apeciea: 46 (Jackaon, 1971) 

Limnotbrimmm miodon was Introdoead tn 1967«68. 
Main emt^immt Llmnothriasa miodon, Bydroeynua vltCatii«f 

moroyrlds, tllaplas (Marshall, 1984a| Balarln, 1984) 
No. of fiabetmem 1 000 In Zambia In 1980-82 (Coopconsult-Propasca, 1982) 
So. of bomtat 512 la Zaaibla in 1980-82 (Coopconault-Propaaea, 1982) t 
420 dug-out eaaoaa 
56 plank boats 
36 fiberglass boats 

*$7 ataal erafta (not In oparatlng eoodltlon) 
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KARIBA RESERVOIR (eont.) 

FiaberlBB dmtu (cont.) 

Total aaaual eaeebt in Zaabla 



Total catch Mo. of Ho. of 



Isfix: 


it) **ikmm 










1967* 


980 




1968* 


1 410 




1969* 


1 345 




1970* 


2 581 




1971* 


2 311 


294 


1972* 


1 955 




1973* 


3 038 




1974* 


2 181 




1975-79 






1980** 


1 000 1 000 


312 


1982 


3 500 




Sources: * 


1966-74: Bazlgos ec ml., 1975 
1980* Ooopeeaavlt-PrqpMC*, 1982 





Potential aonual yield t 

8 000 t ia Zaabia (CoopooiMalt<-?tapMe«, 1982) 

PtoduetMtjt 23.2 kg/ha/7r ImMd on HU MlAtloashlp (IfaMhall, 1984o) 

Specific referenoMt 

bts, 1984 

Rapeteky & Petr, 1984 
Marshall, 1984a, b,c 



flaograiAleal Afca 

Location; Mbit " 14" lO'Sf 29* 0«*B 

Surface area; 50 lem 

Jfte. laitgtllf 29 km 

Ifax. wl<fcbf 2.5 km 

Uajor inflaming rinrt Lmweafwe 

teefloirtiv rivmrt UniMafm 



MDLUHGOSHI RKSKRVOIR 

ffri'r'T**^ffI rftf 

LoeaelOflf Zambia - lA'AO'S; 28" 49'B 

Surface areai 24 km 
Hue, leagebs 17 km 

Hue. vidAt 2 fai 

Major inf loving river: thilungiulll 
Outflowing rivmrt Muliinguehl 
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Geottraobical data 

Locations 

Altlcudet 

Dam height! 
Date closed t 
Sarfmem araat 



Depth I 
Volume t 
Hax* length I 
Max. widtbt 

C3 r chmenc 



{mmm Figs. 1 and 5) 
Zambia on Rafue River 

1 021 m aal at upatr«ai mdi 
976.6 m DSL at Xafoa Gorg* Am 
45 a 

1972 

4 340 fan' during wet eeaaont 
600-1 600 km^ during dty aaaaoQ 

2 m (vet season) 
for lafm Gorga laaarvolr 



0.8 km"' 
425 km 
9.7 km 
area; A5 325 km^ 
Anmial fluctuation In levels 3.3 m (mean) 
Major iMtlemiat riven Kafoo (outflow fr«a Itesbltaslil daa) 
Outflowing river: Rafue 

regulation of the Rafue River above (Itezhitezhi dam, closed in 
L977) and below (Rafue Gorga dam, closed in 1972) the flats 
•Itara the natural flooding roglme by decraaalng and regular Izing 
tlie maximm area flooded, decreasing the flood duration, delaying 
the flood, incroaeing the area permanently flooded during the dry 
season and reducing the amplitude of water level fluctuation by 
ralalng tlia ■Inli—i level • 



Special features: 



PhYSiCal and ^h mml^al itafm 

Surface temperature ; 17033' C (24" C 
Coaioetiv±t^i R25 140-382 jiS/ea 
Dissolvmd aoZida; 68-220 mg/1 
pBi 6.7-8.2 
Joule eoaipoaltloar IgZl 

■a 3.5-8.5 

K 1.17-3.13 

Ca 15.8-45.3 

Mg 4.1-18.0 

HCO3+CO3 73.2-268.4 

CI 0-3 .35 

Flabarima dmtm 

Haitt catches: Oreochromis aacrochir and other clchllda 

JVo* of fishermen: 4 000 in 1980-82 (Coopconsult-Proposca, 1982) 
K6* of boaCar 2 200 in 1980-82 (Coopconsult-Propcsca, 1982) 
(1 750 dug-out oanoMi 450 flberglaaa boata) 
Total aaooal eateb mad effort; 





Total catch 


■o.of 


Ho. of 


Tear 


(t\ 




boata 


1966* 


10 709 






1967* 


3 941 






1968* 


6 183 






1969* 


9 938 






1970* 


9 582 


1 262 


1 163 


1971* 


8 247 






1972* 


7 874 






1973* 


6 289 


1 034 


1 021 


1974* 


5 177 






1975 


7 226 






1976 


9 306 
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B (coat.) 



Hrtfrtgf (cont.) 



Total catch 
ft) 



■o.of 



Mo. of 



1977 
1978 
1979 
1980 
1981 
1982 



9 829 

8 634 
10 851 

7 741 

9 619 

8 907 



2 832 



I 790 



• SouvMt 1968-74I BulgM M al., 197S 



JtoCMtefal aaaual yiMldi 17 000 t (Coopeoinmtlt-PropMea» 1982) 
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1. otooBAnnr a» ctnun 

Zimbabva (with a surfaca araa of 386 670 km ) Is a landlockad country, straddling 
thm high platMtt b«tsM«n th« Zanibmi and Llnpope rlvars. Th* platMU eonalat* of thrM 

relief regions; the high veld (over 1 200 m) J tha middle veld (915 to 1 220 m) and the 
low vald (below 915 m) . The latter comprlsaa th« Zambezi basin in the north and th* 
blscar Uapepe moA Sabl-Lniidl b««lns In the aouth and aotttheeat« reapeettvely* 

The three relief regions have undulating plateaus vith surfaces broken loeally by 

rock formations, some of which are -arge landfotms such as the Great Dyke (^i80 km long by 
10 km wide). The border with Mozambique coaatltutea a fourth relief region known aa the 
Eastern Highlaade. Thle region tiarke the uplifted edge of the tableland of eoath^eentral 
Africa and Is extremelj ■eantalneaa« with oanj paake axeeedlng 1 800 m (i*a*i Ht. 

Inyanganl: 2 594 m). 

This vide range o£ altitude tends to moderate tenqieraturea. On the high veldt aean 
nenthly temperatures range fron 13^C (July) to 22^ (October) . Comparative values for 
the low- lying Zambezi Basin are 20°C to 30°C. Rainfall varies but is insufficient. It 
Is reatricted to the period between November and March. In the Eastern Highlands, the 
■ean aonual rainfall la 1 400 mt, vhlle the northeaatem hlgfaveld and the Llaq^opo bealn 
reenlva about SOO and 400 mm, reepeetively. 

The wide range of rainfall and the mixture of phyaical fomatlona hanra given ria* 
to the follcwlng different agricultural regional 

(a) diversified farming on the high and middle Veldai 

(b) Intensive crop production, aa for (a); 

(c) estenalve llveateek faming («et areea)t 

(d) extensive ranching (seni-arld areas); and 

(e) land unsuitable for agriculture (4X). 

Over 701 of the total population is agrarian and agriculture providee about 50Z of 
the oountrj** foreign enshange eamlnga. mning aeeouata for 40St the remaining 
peroentage cornea from manafaeturing, touriam and other amall iadttetriea* 



2. HmOQUm 

2.1 Ukee 

There are no natural lakes of any algnifieant also In Zimbabwe. 

2.2 Rivera, Tloodplaloa and Swamps 

Rivers form the bttlfc of Zimbabwe's surface water resources and have a mean 
annual runoff exceeding 20.1 X 10 m^. River flows are variable and character- 
iatloally seasonal, with the largeat flows eeeurrlng during the rainy season 
(Hovember to Harch). There are seven major river aysteme within Ziatbabwe iriiieh 
carry ebeut gSZ o£ Ita ruaofft while the balance (35Z) orlglnatee fcoe the 
eeontrj'a northern {Zanbla> and aouthem (South Africa) bordera. 

Zimbabwe can be divided into six hydrologlcal ronea (ahom in Table 1)« maeli 

of which Is well provided with gauging weirs and flcw-meaaurlng devices. In 1975 
there were about 866 gauging weirs, the earliest of which dates back to 1907. 
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Table 1 . MAJOR RIVER 878T8M8 AHD HYDROLOGICAL ZOHBS IH ZIMBABIR 

(Balarln, 



HYDROLOGICAL ZONE 
DRAINAGE BASIN/ 
Hajor tlv«r 



Catcliment 
ajea _ 



Mean Annual 
|un|££ (MAR) 



Total 



Nunber 
of fish 



ill 



^one A: 


















UPPER ZAMBESI/ Ovaal 


33.2 




600 


2.0 


1 800 


9.0 




65 


NATA SYSTEM/ Umt.m. 
















A 


Zone S: 


















LIHFOPO nSTBM/Nuanetsi 


1A.6 




400 


1.7 


1 100 


5.5 




38 


Umzlnqwane 


11.1 




300 


1.3 










Zoom Ct 


















mDDU ZAIBBSI/Sanyatl 


A3. 2 


2 


300 


11.6 


5 600 


28.0 




49 


Hanyanl 

Zoom Dt 


14.2 


1 


400 


7.0 










LOHBt ZAMBESI /Mazoe 


25.5 


2 


800 


14.0 


4 300 


21.5 




42 


Ruenya 




































SABI-LUNDI SYSTEM/Sabl 


73.9 


5 


200 


25.9 


5 900 


29.5 


32 


(upp«r) 


Lundl 














37 


(loMr) 


^one F: 


















PUNGWE SYSTEM/ Pung»e 










1 300 


6.5 




20 


BUSl SnUM/Bual 
















14 



TOtAL 



a/ Thornton, 1980 
y Mitchell, 1977 
£/ Ball-Cross, 1976 



I 

26* 



Middl* 

km (5600) 



loftsr IsmMsi 

(43001 




-22* 



itioot 



(1100) ■ flMan aiuMial runoff, nllllon cubic natrea 

Fig. 1. MAJOR RIVERS AND DRAINAGE BASINS 
(B9U'Cro»9, I976t iflCebaU» 1977) 
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FlgOM 3 Allows tlM location of thm floedplolao of ZUbobwo. TIm largost 

floodplaln Is the Mana Pools In the Zambezi River betveen Karlba and Mpata gorges, 
floodplalns ara pcona to parlodic flooding along tha banks of rivara and little is 
kaoaa of tholr llanelesleal or flsliasy potontlal. 

2.3 Rasarvoirs (Balarln, 1984) 

Thara axlat about 120 larga dams (aa elaaalflad hf tha Intarnatioqal Coonis- 
•loa on Lavt* Bww/IOOU)) . TIm total eapaelty la «vttr 3 900 ■llllon wr, CayroB 

and Da Fooz (1981) indicate 121 dams of A 088 million m . These have been mainly 
conatnietad by tha Ministry of Water Development for domestic, industrial and 
hydrealaetrle puiposes. In 1979, some 7 400 small im» of varying sizes, with a 
total •tonigia capacity of 4 700 nllllon n^, bad baen eoaatructad (Grlzic, 1980). 
Of thasa, 5 800 anall dams had been built by tha private sector, mainly in tha 
farming', areas (an estimatGd 21-A5 000 ha of surface water, or 446 million m ) 
(Kanmuiri 1981b). Cayron and Oa Fooz (1981) consldar all slzas of small dams and 
aoggoat tliat thoaa ava o^var 14 511* with a total capacity of 5 23C aillion sr. 
Ihia could perhaps include the weirs described by Bowmaker (1975). The location of 
•COM of the major dams of over 10 million m^ capacity ara shown in Flgura 2 and 
daacrlbad la Tablo 2 (Thomtont 1980). Tha 34 dams llstad hava boaa tha aobjaet of 
Unoelogical atodiaa and thair uaaa ava alao iadieatad. 

Over 8 000 small dsms now exist, of which 7SZ are prlvata farm dams. ThaaC 
iopouadMata ara ahallew, namomlctic (ovartum In April)* and highly aaaaonal watar 
bodiaa. IwaporatioB loaaaa fros a daa avaraga 1 800 wmljv (Miteball* 1977). Ihla* 
coupled with water use, causes dramatic seasonal fluctuations. The nutrient load 
Is low (maso-ollgotrophic status)* though watar quality in certain Inpoimdments la 
affaetad by nm. Lake Mcllwaiaat for amiplat uaad to raoalva pvooaaaad aovaga 
fvcB Sahara aad bacaaa highly autrophie* 

2.4 Caaatal La^aoM 

looai Zlababwa la laadloekad. 



s. nuiEiu noDDcnoii/voximiL 

S.l Aqpwcnltitra (aaialy ad^tad from Balaritt» 1984) 

Flah fatalng trlala vara flrat undartakan in 1950. In 1956, tha flrat flah 

culture research station was built at HendaraOQ under the auspices of the Depart- 
aant o£ Kasaarcb and Spadallst Servlca. Ihia ataclon was closed down in 1973 and 
a tmt atatloa «aa hiille la 1970-71 at laka IfellwalM. Othar alailar atatlooa vara 

later establlehed by the Department of Natural Parks and ttildlifa at aitaa OB Laka 
Kyle, in Inyanga and the Matapos (Bell-Cross, 1976). 

■laMtoua apaelaa o£ fish vara Introduced between 1910 and 1960 (listed in 
Balarln, 1984). lhaaa Include a larga nunbar of flah Introduced by angling 

societies and maintained in private and Ccvcrn.'nent hatcheries. A number of 
hatcheries are still functional. Some fish species have now become wall estab- 
llahad la natvral vatarwaya eraatlng an inportast flahary. 

Rainbow trout (Saino galrdneri) , originally from the UK and trans-shipped via 
Sottth Africa* was Introduced for angling purposes* later to develop into a 
coanroial aquaeultura eparation. Today* trout ara astanaiwaly f anted la cages Is 
priwata dana above tha altitttda of 1 000 m. 
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IfeUS_2* SBLBCIBD MORPHOLOGICAL DATA AND USE OF ZXHBABHB BE8KRVOIS8 

(Mumbers refer to Figure 2) 
(from Thornton, 1980) 

Nunber Reservoir Hydro Ye»r Voluoe Area Maximum Use 

cone built (10^ m^> (h«) depth (m) ±f 



ALl 


Hbsuss fUiMMr) 


A 


1947 


BLl 


Umzlngwane 


B 


1958 


2 


Ncema (l^pper) 


B 


1973 


6 


Matopoa 


B 


1901 


CL2 


Cactus Poort 


c 


1946 


3 


Sebakva 


c 


1957 


4 


DtttebiMn'e Pool 


G 


1954 


5 


John Mack 


c 


1973 


7 


Henry Hallam 


c 


1973 


8 


Prince Edward 


c 


1929 


9 


Mellmine 


c 


1952 


10 


Koberteon 


c 


1976 


11 


Pembi 


c 


1961 


12 


Mgesi 


c 


1945 


13 


Suri Stirl 


c 


1968 


U 


Cleveland 


c 


1913 


15 


Savory 


c 


1953 


DLl 


Hazoe 


D 


1920 


2 


Hwenje 


D 


1969 


3 


Eben 


D 


1968 


IK 




n 

V 


1473 


4b 


Shodes 


D 


1972 


4c 


Purdon 


D 


1971 


4<i 


Gulliver 


D 


1970 


4« 


Mare 


D 


1955 


BLl 


Alexander 


B 


1965 


2 


L«sapl 


B 


197L 


5 


G«fanoro 


B 


1958 


7 


Kyle 


E 


1961 


8 


Baogala 


E 


1963 


9 


HcOougall 


E 


1966 


10 


Huehesdlke 


E 


1938 


FLl 


Connemar a ( No . 3 ) 


F 


1961 


ZLl 


Kariba 




1959 



3 




77 


13 


1 


45 




456 


32 




46 




769 


32 


« 


4 




67 


18 


1 


3 




77 


16 


c 


155 


1 


518 


32 


We le r 


5 




283 


13 


e.l 


21 




485 


18 




9 




215 


18 




4 




105 


8 


V 


250 


2 


630 


27 


w,i,r, 


490 


8 


100 


23 


w.f 


2 




61 


11 


V 


27 




580 


18 


i.r 


9 




213 


14 


c.i 


1 




30 




Wf E 


1 




12 


5 


i 


35 




445 


31 


i 


13 






20 




13 




205 


20 


1 


1 




15 


14 


r 


1 




4 


10 


r 


1 




8 


13 


r 


1 




6 


9 


r 


1 




9 


7 


r 


7 




74 


24 


V 


68 




615 


36 




32 




466 


24 


« 


1 333 


9 


105 


56 


l.r.f 


130 


1 


133 


41 


1 


285 


2 


023 


46 


1 


38 




437 


33 


I.r 


1 




44 


9 


r 



60 368 510 000 119 ?.r,f 



£/ c'commerciaiy Industrial 

£"««jor fiabery (over 100 t/yr) 

i=irrigatlon 

p'power generation 

r-reereetion 

vnmter supply 
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Numbsrs vtmt 
to J^lM 2 




Pig. 2. LOCATIONS OF THE HAJQt DAMS 

(Thornton, 1980) 




rtg. 3. ILOODPLAINS AND THEIR LOCATIOW VK ZHOAMII 
f after rhorncon, 1980) 
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Tlw prvsent aatlnAts of aquaeultura production 1« 800 tljv <Va& dor Llngoui 

), but this Is possibly Inclusive of a large number of small connerclally 
operated farm dams. As with the fishery, there would appear to be a paucity of 
dMtm on thia aetuAl axtont of flah faxming. 

Viaeka (L989« para.nnaai.) datallad aquaeultura produetlon in Ziababwo tvcm 
1982 to 1987 as followat 



tthlM 3 . AQPiCOLTDIB FMOOCTIOR (t> • Ziababm, 1982-1987 



Species 




1983 


1984 


1985 


1986 


1987 


OreochroalB 9gf 1 














TdJjiplu app* 


30 


66 


46 


38 


42 


46 


Smlmo fair^ari 




79 


86 


93 ■ 


98 


98 


JiioroftraebliiB ronabmrgii 


1 


3 


6 


9 


10 


12 




n ' 


148 


138 


140 


1?9 





■aeaat publicity and local prcnotlon of the development of a freshwater prawn 
farm at Kariba has spurred a ranowed Interest In coamarclal fandag. Hare tha 
present Interest developed to Its full potential, over 2 000-2 SOO tou of flah 
could bo pzoduead yaarly (Balarin« 1982a)* 



3«2 Vlak yEoduaCiiOB amd par capvC wpyly 

Ta1>la 4 . FI88 FtODOCnOII AID PER GAPUr 80m.T - Zi^babva, 1970-1987 



Nominal Domestic Production Nominal Consumer Supply 

(excluding exporta) (axludlng imports and 
2/ m^^^m\ <ka/oaraon^ 



Taar 


Fopolatlon 
'000 
1/ 


Till Mid 
CBptura 


Aqua- 
culture 
3/ 


Total 


Tnlitfri 
eaptara 


Aqoa- 
enltor* 
3' 


TMal 


1970 


5 


308 


2 


000 i/ 


-i/ 


2 


000 


0.4 




0.4 


1971 


5 


479 


2 


000 




2 


000 


0.4 


mm 


0.4 


1972 


5 


655 


2 


000 




2 


000 


0.3 




0.3 


1973 


5 


837 


2 


000 




2 


000 


0.3 


m 


0.3 


1974 


6 


025 


2 


000 




2 


000 


0.3 




0.3 


1975 


6 


219 


2 


000 




2 


000 


0.3 




0.3 


1976 


6 


A33 


2 


000 




2 


000 


0.3 




0.3 


1977 


6 


655 


9 


500 




9 


500 


1.4 




1.4 


1978 


6 


885 


11 


000 




11 


000 


1.6 




1.6 


1979 


7 


122 


9 


874 




9 


874 


1.4 




1.4 


1980 


7 


368 


13 


288 




13 


288 


1.8 




1.8 


1981 


7 


630 


16 


431 




16 


431 


2.1 




2.1 


1982 


7 


902 


17 


482 


31 11 


17 


513 


2.2 


0.004 


2.2 


1983 


8 


184 


13 


461 


148 5/ 


13 


609 


1.6 


0.02 


1.6 


1984 


8 


475 


16 


271 


138 5/ 


16 


409 


1.9 


0.02 


1.9 


1985 


8 


777 


17 


222 


140 i/ 


17 


362 


2.0 


0.02 


2.0 


1986 


9 


099 


17 


3S0 


150 ii 


17 


500 


1.9 


0.02 


1.9 


1987 


9 


433 


17 


344 


156 It 


17 


500 


1.8 


0.02 


1.8 



II Source: FAO 

2,1 Source! FAO Flaherlea Department FISHDAB 

3/ Included In "Inland eaptura" if not apaelflad 

4/ - - data not available 

11 Vlncka, 1989 (pars. comm.) 

i/ rottfli aatlmtoa frea 1970 to 1976 
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3.S lolaad emteh rmog* and potcatial yi«14 



Tahla S. IMUID C4TCH MMB AMD POaRIIAL YIELD 



Watar body 



Psriod 



Annual catch 

jaaea-UiUl. 



Potantlal 
Tl»ld ft) 1/ 



Raaarvolra 
briba 

KyU 

Hcllvaine 
Robertson 
Oehisr (large) 
Othar («mU.l) 

R ivers /weirs 
Aquacultura 



2/ 
2/ 



1980-81 

eurrent 

current 
current 

1980 



1987 



8 737-11 131 

180 

140 
400 

4 000 



156 



8 000-U 000 
(30 000} 
180 
300 
200-400 
1 160 
4 200-7 200 

5 000 
2 000-2 500 



lo information avnilr.ble for: 

Rivers Buzi, Limpopo, Pungoe, Sabi and Middle Zambeai 
Reservoirs Amapongokwe, Bangala, Ingwezi, Lesapl, MalteogTOf 

Manjirenjl, Hayfalr, Mazoe, Ngesi, Palasrant Butl, 

Sebakwe, Slya, Umsbandige, and Upper Wneilie 

ly Sources: see text 

2/ All reasrvoirs exeludliig Karlba, Kyle, Ifellralxw and Kobartaon 



Tti^al Y*i^** 13 to 16 007 t (total Table 5); 

20 831 t in 1981 (Marshall, 1982; Ralaria, 1982b) 
IS 000 t In 1982 (SADOC, 1984} 
(aaa alae Table 4) 

fotantlal annual yield ! 

26 000 t (Kenmuir, 1982); 

19 400 CO 28 400 c (Balarin, 1984} plus a further 
12 000 t aballflah (Kmaniir, 1980) t 
22 000 t (StSHX, 1984). 



4. tmSM or IHB nSBEf (adapted aaialy froB Balarln, 1984) 
4.1 Yield 

Apart from the accurate records kept of the Lake Kariba Fishery and chose of 
the lakes where National Parks have a station, there appears to b« littla Ot no 
■tatietieal infonnatlon of the extent of fishing in ottier Zlnbabvaaa vatara. A 
xacant rmwimm by Kanmuir (1982) is perhaps tba noat ttp«to-data eatlaata of tba 
flahaty petantial. 

In eaaenee, tba flabary can ba divided into Lake Rarlba (the main catch) and 

the rest. Fishing Is mainly practised by cottmercial companies and by subsistence 
angling and artisanal fishermen. An unknown element of illegal fishing has also to 
ba eonaidarad. 
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5. 



4.2 Faeteca Inflnannim ylald 

In tha Karlba laaarvolr, tlia aardina flahary haa xanaltiad raatrletad to tha 

requlTaaant £or capital-intensive operations by virtua of the behaviour pattern of 
fish. Satall-seala artlsanal flahary development la not conaldarad faaalbla 
(Maraballv 1982) « although thara hava baao raeant attanpta at dvralopMmt* 

4.3 Future development posaibilltles 

Kaanulr (1980) praaanta a conservative aetimata of flah production potential 
of all water raaourcaa (excluding aquaeultura) In ZlaibabwB at 26 000 t/yr. If 

Marshall's (1982) estimates of sardine fishery potential of Lake Kariba and others 
are Included, It can be said that Zimbabwe has an annual potential of from 21 000 
to 44 000 tone. A nora raallatle TaltM* hemvfmvt maj ba acouad 28 200 t/yr. Ihla 
does not include the shellfish potantlal of Laka Kariba and Lake IfBllvaliM* aatl- 

mated at a further 12 000 t/yr (Kannulr, 1980). 

The fact remalna that thara ia no definite aatimata of the actual flahary 
resources of Zlnbabwe's 300 000 ha of flshabla vaters. 

Pond culture Is also likely to Increase In the future, vlth a potential 
devalopMttt balag aatdjnatad aa 2 000-2 500 t/yr (BalMrln* 1982b)* 



Balarln, 1984 



6. mm Bflons diuciori 



Bttsi Pungoe Zaabaal 

Llapopo Sanra/Sabl 



ttaaarvolrs 



Anapongohara Lesapi Mcllwalna Ruti Other 

Bangala Maitengue Ngesl SabsilcM 

Ingwasl Manjirenji Palawan Slya 

Kariba Mayfalr Robertson (- Umshaadiga 

Kyla Masoo Dacvendala) Oppar loaoa 



BDZI RIVER 
(Intamatlonal vatar) 

Geogrspiilcai data 

Souremt near Chiplnga, Ziababwa 

Altitude; 1 326 m 

Total lea^tii: 360 km total (35 km in Zimbabwe) 

Dr»ia»g9 aramt 28 800 km^ total 

(25 600 km^ in Mosaiabique; 3 200 kn^ in Ziababva) 
Countrlaa traveraadt Hocaaiblque , Zlnibabwe 
Major tributaries: Revue, Lucite 
Diaebargaa tot Indian Ocean - 19>5^'S{ 34* 46'E 
FoloM of dladutrga at mautht 1.4S km^/yr 
Spaelai fivatureai Chicamba Real recQrvoir on Revua trlbataryt 

floodplaln along lower course. 
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LIMPOPO RIVER 
(Intanwtional «mt«r) 

emoarmtAieml dmtm 

Source I Wlcvatersraodt South Africa 

AltlCttdet 1 732 ID 

Toe»l lengtbt 1 680 km 

DrmiMgm mrmut 358 000 km tocal (79 600 kar in Mozamblqua) 

Countrltt trajnramdi Botsvana, Zimbabwe, Mozambique, South Afrle« 

Major trlkiiCiii it-s : Elef an^m. /Olif ants, Nuanotsl, Onisgranlt 8hMhl» ChmgaiM 

Di9eb»rs«s co: Indian Ocean - 25' irS; 33°31'B 

VolxoM of diaebmrgB mt aoaehr 5.33 km^ /yr 

SpftCial fmatana: numerous dams /reservoirs on tributaries, including Haaalogir (151 
km ); floodplain along lower course with numerous lakes^ 
ineiudtng Lakas Gondeza, Pave (2 km^), Chlnaaga (S 1ar)t Baab«M 
•ad Linsmuil (4 kar eoabliMd)t and Mhmctil* 



PUNGOE RIVER 
(International water) 

Ceographieal data 

Source: near Watsomba, Zimbabwe 

Alcicude; 2 033 m 

7oca2 latigtht 300 km (40 km In Zimbabwe) 
Dralnagm armat 29 500 km total 

(28 000 ksi^ In Mozambiquei 1 500 km^ in Ziababwa) 
Couacrle« traversed; Mozambique, Zimbabwe 
Ibjor trilmtarimai Drama, Vuaduti, Rhaaonia 
Discharges to; Indian Ocean - 19"'51'Sj 34* 48*B 
Volume of discbarge at mouth; 3.08 km^/yr 

8p»el*l /aaturaaf floodplalna on lovar eouraa and on Drama tributary. 



SAVK/SABI RIVBR 

(Intamational water) 

Oeo^raahAgal data 

Source! Zimbabwe (aouth of Barara) 

Altitudmt 1 693 m 

local laogtfcf 715 km total (400 km in Zimbabwe] 315 km in Mozambique) 
DraiMMgu anM< 88 395 kn^ (83 845 kn^ In Zlmbabwai 4 550 ka^ in Moaamblqua) 
CountrlM trmvmrsedt Ziababwa, Mosambique 

Major tributaries: Lundi 

Diacbarft toi Indian Ocean - 20°58'Si 35° 05'E 
Volxmt of dlachar<ge at aooth; 5 kmvyr 

Special faatttrwaf Savaral reservoirs within Lundi tributary baaia inelndiag l^lat 
Baagala, Manjirenje and Tokwe Mokorai. 
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(Intematloiuil vatar) 

eaoerapbieml <l«t« 

Soureat nortbsrast Zmbim mod eastern Angola (aaa Fig. A) 

Altltadmi 1 600 n 

Total length: 2 574 kn 

Drainage area: 1 300 000 km^ 

Cctantrlmg travttraed Aagelat Mosaad>lque, Zaabla, Botawaaa, Hamlblat Zlnbabwe 

Hajor tributmries: Cuando, Kafue, Luangwa, Shire. The Zambezi syatera also 

communicates with the Okovango system via the Chobe River. In 
Zimbabwe important tributary mjmtmam are tbe Buoranl, Saajatl 
Ovaal and Uasoa* 

Dleebargee tot Indian Ocean - 18*67*S; 36* B 

Volume of discharge at mouth: 7 070 m^/sec 

flood regiaa: December to Julj, maximim in March 

Spmeial faacuz««f la Zaafcia* Barotaa fleedolaln (200-9 000 knr)* 

Kafue flats (200-7 000 km^), Lukanga swampe (3 000-8 000 IPi^), 

Kariba and Cahora Baaaa dams /reservoirs. 

Ttt gfiifrlthmf the ttana Poole floodplaln (elree 1 500 kn'). 



Fhrrifrl nr^ ehmmleml dmtM above Lake Kariba (Coche, 1968) 



glQo^ Lew nateif 

Iteperaeurer ^ 30 17 

pB: - 7.4 

Coaducclvlcy: R20 50 pS/cio 96 /j S/cin 

Total alkallnltyt 20 ng/1 44 a«/l 

Total hardness: 17 •9 Og/l 38.1 mg/1 

loaic compoaitlon: JlttlX m^/1 

He 1.70 3.26 

K - 0.88 
Ce 4.93 

1^ 1.47 3.86 

MO2-H 0.00376 0.00024 

W)3-l 0.0047 0.0158 

P04>P 0.0295 0.0078 



FlMbmrlma data 

Vo. of fleb epeeleei Upper SiMbeslt 49 1 Iflddle Zenbesli SO (Jubb, 1961} 
Toeei eaooel emteht In Zlobebve - no data available 



AMAPQNGOKWE RESERVOIR 

Bmaffwaphi cml data 

Loeatlont 

Dam height: 
Data closed: 
Atrfaee mrmat 

Depth: 
Volume I 

Cmtdbmant ereef 



Zlnbabwe 

28.1 m 
X980 

5.25 km^ 

23 m (max): 7.4 • (nean) 
39 X 10^ 
177 to* 
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BANGALA RESERVOIR 

Geographical data 



Location.' Zimbabwe - 20° 41*S; 31" 12'E 

i>aai height: 50.7 m 

Dace closed: 1963 

Surface area: 11 .33 km 

Depth: . 1 m (max); 1 1 . S m (mean) 

Volume; 130.02 x IflT 

Max. length: II km 

Max. width: 2^ km 



Catclment area: 5 828 km^ 

Ha J or inflowing river: Mtllikve 

Outflowing river: Htllikwa 



INGWEZI RESERVOIR 



Geographical data 

Location: Zimbabwe 

Dam height: 39.6 m 

Date closed: 1967 

Surface area: »-*> km 

Depth: 33.5 m (max) 

Volume; 69.81 x mi m^ 

Catchment area: 847 km 



KARIBA RESERVOIR 
(International water) 



Geographical data 

Location: Zimbabwe, Zambia 

160 28'-l8° O^'S! 
1958 
A85 m 

Zimbabwe 2 952 
Zambia 2 412 
Total 



I>ace closed: 
Altitude: 
Surface area: 



(see Figs. 4 and 5^ 

26° A2'-29'' Q3'E 



km'' 
km2 



(55Z) 
(A5X) 



Depth: 
Volume: 
Max. length: 
Max. width: 
Shoreline: 
Catchment area: 



a afi4 km^ 
12SL m (max) ; 29.2 m (mean) 
L56 km^ 
277 km 
4fi km 

2 1^ km ^ 
2 



823 ism km 
Annual fluctuation in level: 3-A m 
Major inflowing rivers: Zambeal, Umlali 
Oucflovln^ river: Zambesi 



Physical and chemical data 
Surface temperature: 17-32* C. 

The lake overturns once a year between March and July. 

Monothermy about 22" C. 
Dissolved solids: AO-70 mg/1 
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Physical and chemical data (cont.) 



(Harding, 1961} (CocIm, 1968 and 1969) 
8*»lii» I i 11 Baal«» TIT S IV 



Conductivity: /jS/ca 




K25 50-100 


K20 88-115 


pB: 




7.5-8.0 


7.8-8.9 


Ionic eea^^itlont 


m«/l 


ag/1 


m/1 


la 


5-8 


1.8-3.6 


3.2-4.7 


K 




trace- 1.8 


0.6-1.6 


Ca 


12.4-14 


2-10 


7-13 




2.0-3.6 


0.5-3 


0.5-3 


HCO3 + CO3 


62.2-72.0 






CI 


1-3 






SO4 


2.5-3 






Ii02-Ii 




0-0.002 


0-0.004 






0.003«0.04 


0.0I0-0.050 


PO4-P 




0-0.05 


0.01-0.05 



Fisheries data 

Ko, of fish species: A6 (Jackson, 1971} 

Main eacebmst Lianochrissa miodon, Hydrocynus vlttatttB, 

normyrlds, tllaplas (Marshall, 1984a; BalariAt 1984) 
Limnothriaga miodon «•« Introduead in 1967-68. 
Ho. of fishermen: in Zimbalnrai 

210-280 la 1970, daellning to 130 In 1977 (Jtmor, 1981)) 
1 000 in 1966, declining to 500 in 1980 (Van der Llngen, 1981a)t 
37 licansed companies (in 1980), specialized in L. miodon 
flahing (Balarin, 1984). 
No, of boatst Coomereial fishery using lift nets and night-light flshingt 
specialized in L. miodon fishing: (Balarin, 1984) 

1 boat in 1973; 
100 boats in 1980, tialng 174 units of net rigging. 
Total ananal eateb in Zimbtbtm 



Total 



Year 


catch (t) 


Source 


1974 


1 


632 


Balarin, 1984 


1975 


1 


525 


Balarin, 1984 


1976 


1 


982 


Balarin, 1984 


1977 


1 


738 


Balarin, 1984 


1978 


3 


538 


BaUrin, 1984 


1979 


5 


504 


Balarin, 1984 


1980 


8 


737 


LKFRI, 1981 


1981 


11 


131 


MarahaU, 1982 



A>tentlal aaouai yield in Zimbabwe: 

Flshs 8 000-14 000 t (KeoBulr, 1981b, 1982) 
30 000 t (Harahall, 1982) 
Water nuaael; 12 000 t (KanaMlr* 1980) 

Frodluetlvleyf 23.2 kg/ha/yr baaed on HBI relatlonahip (UarehaU* 1984e) 

Specif ie references t 

Bnta, 1984 t lapatel^ k Fetr, 1984 1 Harahall, 1984a,h,e 
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MLB MSBKVOia 

GeoKrapbicml d^tm 



Location: Zlmbabm - 20* 14*8} 31*02'B 

Altitude : 1 035 ■ 

Dam helgfttf 63.1 at 

Date closed: 1961 

Surface area: 91.05 km^ 

Dtptht 56.1 a (f«x)t 15.7 m (iMan) 

Volume: 1.425 ka^ 

Max. length: 35 km 

Hue. width: 3 km 



CatebmeaC uren.* 3 989 km^ 

Ontflowlfi^ rlvvrr Mtlllkm (8«bi/Luiidl basin) 

Physical ^hmml^al /fi^fa 

Saxfmem e«9«r«Cttrat 16-27* C 
Flsberiea data 

Ibtal aanial emtebt about 100 t/yr, with a furthar 80 t/yr fvoa aabalataoea 

aoslars (Harshall, 1982) 
Potantial anmial ylaldf 180 t (Balarln* 1984) 



Location f 
Dan hel^hc; 
i)ate closed: 
Airfaee araaf 

Depch; 
{ToIuBie: 

CktetaMiie araat 



Zliababm 

41.1 m 
1971 

6.15 knr 

36 m (max) ; _ ll^m ( 
67.84 
679 ka^ 



10^ 



Loeationt Zliabalwe 

Date closed: 1965 

Surface area: 6.87 km^ 

Oaptfat 3.9 ffl (max): 1.3 a ( 

Valmmi 9.1 x 10^ a^ 

dteteaiM; ««aaf 686 fan' 



m^TMBMB BKSBKVOn 



Ceographical dafca 

Location/ Zimbabwe - 20* 36'8t 31* S6*B 

Daa hei^ei 50.3 a 

Data elomadt 1966 
Surf mem mrmmt 20.23 Iob^ 



Deptli} 46.3 m (auli 14.1 

roltiae: 285.04 x 10* mT 

Max. leagtbt 11 ka 

Max. width: 6.5 ka 

Catchment areat 1 536 ka 
Hmjor Inflotfing rivmrt Chiredsl 

Otttflamlag rinrt Chlredil 
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MAYfAiR BKsnvon 



Geographical data 

Location: ZiabftblW 

Dam belgbc: 38.5 a 

D«c« ciMadf 1976 

Surfaem «re«{ 12.5 

Deptbt 29 m 

Volume t 182 3 



km* 

(max): 1A.6 m (mean) 
1 10««3 



MftZOB BBSBKVOIlt 

GmotrmnhleMl data 

Locacion: Zimbabwe - 17*32*8; 30*59*B 

Dam height: 34. A m 

Z>ate elommdi 1920 
Surfaem mnat 4.45 km 

Depth: 30.5 m (max); 7.9 m (mean) 

Volume; 35.12 x 10* m* 

Cacciimexic area: 342 km 



McILWAINE RESERVOIR 

GBoeraobical dmtm 

Location: Zimbabm - 170 54'S; 30*47*1 

Altitude: 1 363.59 m at USL (1 367.86 at high flood lavol) 

Dm bei^Cf 36.6 m 

Date elosedt 1952 

Surface ereai 26.3 km^ at USL 

Depth: 27.4 n (yax); 9.4 m (ooan) 

Volumet 250 » 10* 

Max. length! 35.7 km 

Max. width: 8 km 

Shorellttet 74 km 

Cmtebmeut mrmmt 2 136 km^ 

Atmaal tlttetuatlen In level i 2-4 m 

Major inflowing river: UUnyanl 

Out/iowing river; Hunyani 

Fhveleal and chemical data 
Surface temperature: 14-25° C 
CeodkieeiTlejf 

lenle eee^oeitimt 



65-245 /iS/en 


6.3-10.1 






ma/l 


Ha 


38-50 


K 


3-12.5 


C* 


2.5-11.6 


Mg 


1.5-9.2 


HCO3-CO3 


20-60 


CI 


13-17 


8O4 


1-9 


HO2-II 


tTaee-0.036 


NO3-H 


trace-0.68 


HO4-H 


trace -2.0 



Fisheries data 

No. of fish species: 26 (Including 5 introduce ions) 
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Fisheries daca 
Ibeal •nouAl eatehf 



(eont. ) 



1972 105* 

1973 140* 

1974 106* 

1975 115* 

1976 87* 
1977 

1978 315** 

current 90* plus a further 

50 t aubalstmes Mgltng (Kanmlr* 1981) 



* commercial fishery only 
** «:i fisheries (em—rclal, anbslataoiM angling and lll«g«l 
baach aalnlng) 
rof ntUl aaooal yimUt 300 t (MarahaU. 1982) 



asBsu 

Geographleal tiaea 



Loeacioot ZUbalwa - 18«42'St 30«23*B 

Altttndet 20.7 m 

Dmte closed: 1945 

Surface arest 5.8 \ar 

OapChf 17.7 ■ (max) I 4.6 • (Man) 

(Volume: 26.8 x 10' ka^ 

Max. length} 5 km 

Max. width: 2.5 km 



Major infloiring riv«rt Hgaai 
Cutflvmins rtwmrt l^aal 



fiaoaraphieal rfaCa 

Lieemtiont Zlababwa 

Dam hei^tt 43 • 

Dare closed: 1979 

Surface area: 5.65 km 

Deptht 38 m (mfx): 13.1 ■ (i 

Volume; 74 x 10* m^ 

Cacclmeat mraat 1 313 km 



Ceogranhlaal ifaca 
Locaciomi Zijababwa 



AZtlcuJaf 
Dam height: 
Data closed i 
^irfmea araat 
DuptiK* 



17»50'8| 30*40'B 
1 350 a at QSL 

27.5 m 
1976 

81 lar at DSL 

22.6 • (nax)! 6 ■ (oaan) 
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RDRRRTSQM RESERVOIR (eont.) 

Gmoxravbical data (cent.) 
Volume : 490 x 10^ 

Catchment area: 3 792 km^ 

Major iaflaving river: Hui^aal (eutflew froa Mellmlaa Rseervelr) 
Oucflcntiag rlvert Huayanl 



Pbvalcal and chemical data 
8urfme« Caap«ratiit«f 16-24* C 



FlMhmrlaa data 
Total atmuml emtehi 

600 t In 1976 

400 t currant (Balarln* 1984) 
Potential annual yield t 

200-400 t (Bcmmkar, 197S) 



Geographical data 

Location; 

Dam iielghc; 

Date eloaedt 

Surface aroat 

Depth: 

Voltuaat 

Catebmant araat 



Zlrobabwa 
33.55 n 
1976 

15 km^ 

30.55 m (max); 9.3 m (mean) 
140 X 10* 



2 615 loa^ 



SRRAKWR RRSRRVQTB 

Geographical data 

Location: Zlmbabve - 19<'02'Si 30° 15'B 

Dam hai^tt 37.5 n 

Date closed: 1957 

Surface area: 15.18 km^ at USL 

Deptbt 32.3 m (max); 10.2 m (naaa) 

Volume: 154.57 x 10^ 

Max. length; 9 km 

Wax. width; 2 km 

Catclinenc area: 2 538 km^ 

Hajor iaflenriag rlvwt Sabakm 

Outfleaiing riven Sabakm 



SIYA RESERVOIR 



Geoeravbieal data 

Locationt 

Dam Aalgbef 

Dace closed: 
Surface area: 
Deptht 
VoXumat 

CatelmaBt araat 



Zimbabwe 
56 n 
1977 
8.1 km^ 
A7 m (max) 
106 s 10 ' 
518 fca^ 



IB 



13.1 B (man) 
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ZUffiABVB 



Geoxeapl 

Loesclooi Zinbabm - 20" OS'S} 30' iTR 

Dam hel^tt 36 n 

Dace closed: 1938 

Surface area: 4.37 km^ 

Dmptht 32.9 m (aax); 8.8 m (nen) 

Volume: 38.26 x 10* «^ 

Caccbaeat area: 259 km^ 



Loeatiottt 
Dam iielgfac: 
Data closed: 
Surimem armat 
Dmptht 
Volume : 

Caccbmeat araai 



35.7 m 
1973 

7.69 Im^ 

31.7 a <«ax); 5.9 a (aaaa) 

45.46 X 10* tr 
643 km* 



OIBKE IBSKlTOnB 

Qkidac "Otlwr KsaMVolr*" »v ineludad •!! v—arvoira eseapt thm 
four aejor reservoirs (Karlba, Kyle, Mcllwalne and Robertaon)* 
Table 6 gives the available main characcerlstlce. 



Tahlm 6 . GBmCIBRISTICS OF OTHER RESCR CTRS AND 10080/08 IH ZHDABHI 

(adapted from Balarin, 198A) 



Paraaatm; 


Other 


reservoirs 


Watorwavs 


Larze >13 ha 


Small <13 ha 


Rivers /weirs 


fmfae* area ('000 tw) 


24 £/ 


21.0-45.0 a/ 


20 X lo' ^ 


Maaxk depth (m) 


3-4 


<3.0 


Huinber 


120 unit* 


8 000 units a/ 


1 6 390 units i/ 


Flaher; potential ('000 t) 


1.16 £/ 


4.2-7.2 ft/ 






5-50 fi/ 


25 fi/ to 300 i/ 





£/ Kenfflulr, 1981b, 1982 

b/ omio, 1980 

fi/ Boraakw, 1975 

4/ Janor« 1981 



Tb* 8 000 mmII raMTTolr* (!••• than 13 ha) In Zliiilisti— hmvm a total araa of 

21-A5 000 ha (Renmulr, 1981b). The same study undertook a census of subsistence 
angling and obtained a value of 300 g/ha. This gave a possible yield of 270-390 
kg/ha/yr and a potential harvest of 4 200-7 200 t/yr. Kenmuir (1982) adopted 6 000 
t/yr as a ttiaoratlcal aazijraia and aatiniatad tha 1980 catchaa at 4 000 t/yr (dtad 
itt laUrla, 1984). 
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Country synboLs refer to the countries for which the publications are cited. 
9fwM Idmtif 1««tl€iw art tf «t«d tolw: 







}Ytfr9V 


JSUX5DL 


1 MtffV 


country 




.AngsU ' 1 


LES.... 


.LMOtta 


1 SEY. . . . 


.Saychalles 


BOT.... 


.Botswm 1 


HA6. . . . 


■Nadagascer 


1 SUA. . . . 


.SwBiiland 




.Burundi | 




.NalaMi 




.Tansania 




.CMtral *frf«Ni 1 




.Naurltlua 


1 UU.... 


.URMrii 




Republic 1 


NOZ 


.Hozanbique 


1 ZAI , , , , 


Zaire 


COI.... 


. Cofloros ] 




.Naaibia 


1 ZAN.... 


.Zaabia 




.CMIBO 1 


Ml.... 


.RMnlm 
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